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PREFACE. 



The Indexes to Patents are now so numerous and costly 
as to render their purchase inconvenient to a large number 
of inventors and others, to whom they have become indis- 
pensable. 

To obviate this difficulty, short abstracts or abridgments 
of the Specifications of Patents under each head of inven* 
tion have been prepared for publication separately, and so 
arranged as to form at once a Chronological, Alphabetical, 
Subject-matter, and Reference Index to the class to which 
they relate. As these publications do not supersede the 
necessity for consulting the Specifications, the prices at 
which the printed copies of the latter are sold have been 
added. 

The number of Specifications from the earliest period 
to the end of the year 1866 amounts to 59,222. A large 
proportion of the Specifications enrolled under the old law, 
previous to 1852, embrace several distinct inventions, and 
many of those filed under the new law of 1852 indicate 
various applications of the single invention to which the 
Patent is limited. Considering, therefore, the large number 
of inventions and applications of inventions to be sepa- 
rately dealt with, it cannot be doubted that several pro- 
perly belonging to the group which forms the subject of 
this volume have been overlooked. In the progress of the 
whole work such omissions will, from time to time, become 
apparent, and be supplied in future editions* 

This volume contains Abridgments of Specifications to 
the end of the year 1866. Prom that date the Abridgments 
will be found in chronological order in the " Chronological 

M.P. ^. ^ 



V ^ PREFACE, 

•^ and Descriptive Index" (see List of Works at the end of 
this book). It is intended, however, to publish these 
Abridgments in classes as soon as the Abridgments of all 
the Specifications from the earliest period to the end of 1866 
have appeared in a classified form. Until that takes place, 
the reader (by the aid of the Subject-matter Index for each 
year) can continue his examination of the Abridgments 
relating to the subject of his search in the Chronological 
and Descriptive Index. 

The present series of Abridgments contains the inventions 
relating to the manufacture of metallic pipes and tubes 
and metallic joints for the same, but not the application of 
such pipes and tubes ; for instance, it includes the manu- 
facture of tubes for the posts of metalUc bedsteads, but not 
ibe method or means of forming them into bed-posts. It 
embraces the various operations of casting, rolling, drawing, 
welding, and otherwise making the pipes and tubes ; altera- 
tions in the shape 5 modes of ornamenting, lining and 
coating with metal or other material; new combinations 
of metals for forming tubes ; manu&icturing tubes of sheet 
ncietal, of coiled bands, of wire gauze, &c. ; also couplings, 
muons, and other joints for metallic pipes, but not joints for 
hose pipes which will be found in a forthcoming volume 
relating to Fire Engines and apparatus for extinguishing 
Fire* Pipes for wind musical instruments are excluded, 
and will be found in the series entitled ^^ Music and Musical 
'^ Instruments." The inventions relating to gun barrels 
ore published in the series entitled ^^ Fire-arms and other 
^< Weapons," &c,, and only those are included in this volume 
which are stated to be applicable also to the manufacture 
of metallic tubes generally^ or upoa which a subsequent 
inv^tion for making pipes or tubes hii£t been founded* 

Oatoier, 1874, B* WOODCEOFT, 
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METALLIC PIPES AND TUBES. 






A.D. 1758, April ^1.— N" 733. 
ILKINSON, Isaac. — This invention lelating to the prepara- 
tion and manner of forming the mouldB and cores applicable to 
tHe casting of tubular and other metallic articlea ia described hj 
the inventor as follows : — " The outside or cope of the moold of 
" moulds in which the guns, or cannon, fire engines, cjlinders, 
" pipes, and sugar rolls, or snch like instruments, or on; of them 
intended to be cast must be made of sand, mixt witb 
a little horse or cow dung or any other thing to makeit porous, 
^fShie Band is made wett und then rammed up, the patem, being 
: in iron boxes made for that purpose, of two, three, four, 
any number of parts or pieces, aa the nature of the 
instrument to be cast requires ; then the bases are to be taken 
osunder into pieces and the patem taken out; then the snnft 
in the boses is dried in a stove, and when dry it must be 
blacked or faced with sonie wett charcoal dust, or black lead, 
or any othei' mixture or thing to make the sand come of or 
part from the metal when cast. The iusides or cords of all the 
different instruments above-mentioned are made with iron bars, 
either hollow and full of holes, or sollid and traced or fluted, 
and if the bore is large it may be made of bricks M'alled, and 
the barrs of iron [or bricks are to be wraped round with ropes 
made of straw or bay, to take the air of, and must be then 
covered with a proper thickness of the said sand, and then 
dried and blacked, as before directed ; and then the moulds a 
put together, and the instruments cast, and bored, and turned _, 
as required," 
VPjT3ited,*a. SoDrawiiigs. See Rolls Clmpel Eojiorta, Olli Report, p 



A.D. l/M, JanuBjy 14.— N" 1316. 
MARTIN, Joshua Lover. — This invention relates to a method 
of drawing copper or other tubes, plated or otherwise coated with 
silver or gold and adapted to the construction of telescopes and 
other optical, mathematical, and philosophical mKVui&eiA&^'Saa ^ 
object bein({ to prevent the plated surface rf biic\v \ni«ii t "■ 



METALLIC PIPES AND TUBES. 

L becoming ecratcted or otherwise damoged by the procesa, which 
s described as follows ; — 

"The cupper or metals to be plftted la first covered with silver 
' or fiold, iLnd afterwards formed tQto tubes ai(d soldered. They 
' ate then applied to the drawbench. srd, being first put on a 
' triblet or mandril are drawn through the boles of different sizes 
' according to the required thickneas of the tubes. This being 
' done, they are made into teleaeopes, perspectives, opera-glasses, 
■ other optical, mathematieal, or philosphical inatruinentB, 
' where plated tubes may be required. And to prevent the 
" surface of the plated metal tubes, in the necessary action of 
" sliding, from being scratched or otherwise defaced (which would 
'' he the consequence of tubes sUdiog in metal) the collais or 
' aprings thro' which the plated tubca are made to slide is lined 

[ " with cloth, velvet, or other soft substance." 

[Printed, -Id. 
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A.D. i;90, March 13.— N" 1?35. 

WILKINSON, John. — This invention is described aa a "new 

" method of making laid pipes in a better manner than baa 

% been heretofore used." The lead is first cast into the foim of 

short tubular ingota, and being placed ujion a mandril, the ingot 

is extended lengthwise and reduced in diameter by a succession 

of passea either between grooved rollers or through collars or dies 

until it obtains the length and thickness required ; the inventor 

says: "Icastthcleudinlengths.Bsispi'actised in thecommonway, 

thia is put upon a polished rod or round maundrell of mm 

or any other metal, such maundrella being made of different 

lengths and diameters, according to the size that is wanted. 

This rod or maundrell, with the cast lead upon it, is put re* 

peatedly through or between rollers with grooves of different 

sizes, according to the external diameter required, and extended 

to the length or thickness ordered, or drawn through metal 

gauges or collars of different dimensions upon said maundroil, 

each succeeding collar being less tlian the former, until the 

same is extended to the length and thickness required. The 

maundrell is then drawn out, leaving a pipe of equal diameter 

within and without, and of equal strength and thickneas, 

according to the uses required, ail which may be performed 

with a common water-wheel, or any other rotative motion." 

[Prinlod. 4dL No Dmwinga. Seeaepottoiy of Arts, vol. 18, n. 6S: Meolia- 

_ . ... .... ■ g3_p. jaa- Bogineers'^aDil Mwhwiics' finDrotoywii^ 
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A.D. 1731, May 11.— N- 1805. 
WYATT, Charles. — This invention conaiBts in making pij 
spouts, troughs, and cistern heads, out of sheets or plates of 
knairn as tinned copper sheets, being sheetii of copper covered 
irithtin, or with a compound mcfal such as tin combined with lead. 
" The pipes are tu be formed and manufactured in the aame 
■I and b; the same methods aa copper pipes formed out 
'' of ahects or plates are now uEuallj made ; and in order to 
' form and manufacture the said pipes expeditions!]', the sheett 
or plates of the covered and combined metal, herein-befon 
speoified under the name of tinned copper aheeta, must first be 
' cut of proper form and dimenaiona, and then turned or formed 
■ upon a maundiill or other instrument of the shape and size 
' required, until the eilgea meet, bo as to admit of being joined 
' together, either bj folding, soldering, or rivctting. The 
' troughs, spouts, anil cistern heads are made and composed of 
he same sheets or jilatea of covered and combined metal, called 
' as aforesaid, tinned copper sheets, and are first to be cut of 
" proper form and dimensions, and then worked and joinol- 
' together, in the same manner and bj the aame methods as a^] 
' used and practised in working and joining together coppei 
' aheett! for the same purposes, until they are brought into the 
' shape and size required ; but the material part of the invention 
" ifl tiio application of the aforesaid metal, called tin copper 
i^.aheets, to the purposes herein-before described.'" 
'■{^nted, id. No Drawimsa.] 

A.D. 1793, April 23.— N" 1951. 
BENTHAM, Samhei,.— This invention is manifold in is objeeta 
and relates to various mechanical productive processes, including 
the forniati<m of pipes, tubes, gun and pistol liarrels, cannon and 
hollow cylinders, by laminating thin boards, veneers, or shavings 
of wood, ribbons of sheet metal or other material ; also sawing 
niBt^ines constructed to act with reciprocating motion and 
lespeetively applicable to operate on wood and stone, referring as 
re^rds the former material, to plain cuts, cross cuts, cutting in 
curves, circles, ellipses, bevels, &o. ; also what is termed "a reci- 
" procate lathe " which operates after the manner of n modem 
shaping machine, giving curvature by bending, forming wood 
screws, bending ships' timbers, working by and forming rotating 
cutters and saws, boring either hollow or a,invuiM\^, 
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4 METALLIC PIPES AND TUBES. 

turning, adjusting, Bteadjing, fixing, chucking, uid genersl 
modes of operating. 

As legai'da the formation of tabes, pipes, and cylindrical 
articles, the thin veneers or shavings are wound either spirally 
or otherwise, round a mandril which, when afberwards withdrawn 
determinea the bore oi internal capacity of the pipe or cylinder, 
each succeeding lap or lamina of the material being attached 
to the preceding one by means of glue or other suitable cement 
or substance. The grain of the wood may either run round the 
tube, lengthwise, or spirally, according to the direction of the 
StrMn to which the tubes when in use are likely to be subjected, 
and when a tube is produced of the required strength and 
thickness, and then operated upon by compression, it is placed 
in " swedges " or suitable moulds. Ribbons of iron or other 
metal are also treated and worked in the same manner to form 
metal tubes, gun and pistol barrels, cannon, etc., the laminae of 
material instead of being, as in the case of wood, glued or 
cemented together, to be afterwards heated in a reverheratory or 
other iumace to the proper temperature, and welded either by 
percussion or other pressure; soldering or brazing maybe also 
applied. The mandrils are either made sohd and forced from the 
finished tubes, or of such material or aubstences as will melt at 
ft )dw temperature and run out, or can be easily disintegrated. 

[Printed, llXi. No DrawinKH. Eoportorj- ol Arti, vol. 10, pp. 221, 283, and 



A.D. 1804, January 26.— N" 2749. 
ALDERSON, GBoaGE.— This invention relates to the manu- 
fiuHnre by casting and drawing, of soft metal pipes, such as lead 
lined with another kind of soft metal, such as tin, or vice versa ; 
These pipes of the combined metals are cast in short lengths 
which aie afterwards elongated and reduced by a process of 
drawing through drawplatea or dies. The pipes are east in rertieal 
moulds made in two longitudinal parts, either of wood or iron, 
the core bar employed to form the internal cavity or bore, being a 
polished rod of iron, capable of removal from the mould after the 
external or main section, say the lead pipe, is cast and the metid 
»et, for which purpose the bar at its upper end ia furnished with 
k hook or ring. When drawn out it is replaced by another core 
much smaller in diameter than the first, that an annular 
or cvlindiica! space is formed between the interior of the newly 
oast lead pipe and the second core bar, into which is first inserted 



METALLIC PIPES AND TUBES. S I 

some powdered resin, which soon melta and runs down the space 
to the bottom of the mould. The tin or metal, which is to 
form the lining of the leaden pipe is then poured into tha 
apace ; it ruoB to the hottom. of the mould, and aa tlie S|>iice fiUa 
the melted resin fioating on its surface rises, and acting as a fluK, 
causes the two metals to unite. After the process the second 
core har is drawn out, and the double or combined pipe i 
subjected to the ordinary jiroeesa of drawing. The arrangemontB 
and process maj be modified bj casting the tin or lining upon a 
core bar in a small mould, and then removing the bar with the 
tin on it to a larger mould, where the resin being apphed tha 
lead is cast round it. 



A.D. 1S05, May 18.— N» 2849. 
HOBSON, Charles, SYLVESTER, Charles, and MOOR. 

HOUSE, JoHK. — This inrention relates to a mode of preparing 
sheets of zinc adapted far sheathing ships, covering roofs, and 
lining water spouta. The metal, cast in ingots or pieces of any 
convenient size or form is, in a heated state, to be rolled between 
rollers, and thereby brought into the form of plates of the required 
thickness. The metal plates by the rolling process being rendered 
very hard and difBcult to work, then require annealing in a 
furnace which imparts to them the flexibility and tenacity required 
for easy working. The nails employed to fasten these plates 
when used for.aheathing or roofing are to bo of iron, or iron 
coated mlh zinc or galvanized, copper nails are always to be 
avoided on account of the galvanic action that would be set up 
by their presence in contact with the zinc. Water spouts are to 
be lined with sheet metal prepared in the same manner, ths' 
joints are when needful, to be ma,dc b; soldering. 

Uliiited, W. No DniwinBa. Repertory of Arts, vol. 9 (stcaiiii teriet), 
p, IGl J BoUb Ohapel BBportH, 7tli Beport, p. IflO.l 



A.D. 1808, April 30.— N" 3127. 
[.lAM, — This invention relates to the inclosing in 
pipes or cases of iron or of wood, pipes or tubes of porcelain 
pottery, for the purpose of protecting thero, and " to prevent 
" breaking or bursting." These porcelain tubes are designed for 
the conveyance of water in preference to wood, which, the itwevAssi 
states, is liable to decay and become rotten, geQM*^vTv% \o.wsft* 
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and nosioua animalculfe, and that pipes of metal, without the ' 
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animalculfe, and that pipes of metal, without the 
lining of a porcelain pipe, corrode atxl imiiregnate the water, 
lendering it tmwholeBonie and poisonous, and unfit for domestic 
purpoaea. Kach tube is made with a socket at one end, to receive 
the plain end of another, leakage being prevented by the intro- 
duction of cement. Caat-JFon pipes for the casings we prefemd 
and recommended. The inventor states, '' there are compound 
" metals which are less corrosive than the real metals, as afore- 
" said, of which tubes may be made, and, if inclosed in the 
" manner before described, would he useful in conducting water 
" and various liquids, either hot or cold, for partJoular purposes, as 
" also thin tubes made of wood, which maybe prepared for dura- 
iMrility by boiling it, or burning or charking it, which has the 
" effect of preventing its breeding or harbouring insects, &c. 

[Printed, W. No Drawings. Seo Eciiortoryof.irla, vul. 1* (second teriei). 
p. SI t BoUb ChHpel Bdports, 7th Beport. p. SOl.J 

11 A.D. 1809, July 2B.— N° .1249. 

HEAPS, Richard. — This invention, relating to the manufiurture 

of soft metal pipes, is described by the inventor as follows i — 

" After the manner of moulds now used for the purpose of 
" casting lead pipe, I do construct moulds of brass, iron, or 
" other Huitalile materials to the size and shape of the pipe, or 
" whatever other article 1 design to cast or form, with one 
" or more apertures in the sides or bottom of each mould, and 
" through which the mould is filled by being immersed as far as 
" is necessary in the metal, which is designed to be cost or formed 
" when the mould is flUod to the height required. The aperture 
" or apertures ore then closed by a wedge valve, or in any other 
" convenient way, and the mould set aside till suiBciently cool to 
" take out the article cast or formetl. By this method the mould 
" isfilledfrom beneath the surface of the metal, and will of course 
" be pure and free from scoria, whicJi is ever formed on the surface 
of those metals while in a state of fusion, and exposed to the 
atmosphere. Although I give preference to the method as 
above described, yet the same results may be obtained by im- 
mersing the moulds till the metal runs in over the top, or by 
filling them either while partially immersed or immediately 
upon being removed from that state, which may be done in 
various ways, but this is not so certain of success as the former. 
The moulds may also be filled in some instances without im- 
mersion by or through the medium of a channel or channels 
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' described, or down whut is uaualljr denominated the cars, and 
" is that part of the mould which forms the inside or hollow of 
" the pipe or other article cast M fonned; this method is both 
" more tedioua and ancertain of aucceu thao either of the 
" former." 

(Trintod, 4j, No Itruwiiiiis. See£fille01iHpslfiiipDrl«,7tli Bfiiort, p. 2M,1 



Fl A.D. 1813, August 3.— N" 3590. 

bSBOftN, Henry. — This invention relates to a machine designe 
for the operation of bending and levelling the skelps used for the 
tnaniifacture of gun barrels, and other purposes, preparatory to 
welding the seam. The process (it is stated) "renders the skelpa 
" perfectly straight and smootl»l from end to end, and does 
" not disturb the grain of the iron, as is nsuuUy the case with 
" skelpa turned in the common way with the panes of sledge 
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'Vhe machine operates by means of a scries of top and bottom 
swages arranged in pairs side by side ; the top swage of each pair 
has the form of a. sector, and all the top swages are mounted on a 
horizontal shaft, the ends whereof find bearings in th? pendent 
arms of what is termed a cast-iron saddle. The lower swages are 
straight, and severally rest side by side directly beneath their 
companion top swages on a horizontal bed, ami the several pairs 
act in succession upon the heated skelp by a kind of rocking or 
rolUng motion. The skelps, which are prepared in the usual way, 
are, instead of having only a portion of their length heated at a 
time in a welding or smith's fire, placed in a reverberatory furnace, 
and when heated from end to end tbrnugbout, they are taken 
separately and presented to the first pair of swages, which as a 
skelp is passed between them, impart to it a hollow form through- 
out its whole length ; thence it is taken and passed betrveen the 
second pair, which have the effect of making the hollow deeper 
by gatherinK or bending up the aides : the skelp is next paaaed 
between the third piur of swages, the operating surfaces of which 
have the form of a portion of a circle, and they give to the skelp 
the required tubular form, closing the two edges front end to end 
in readiness for the welding' process. 

, mode of adapting the operations of the mach 
rer b exhibited on the drawing, ■ ■ ■''' 

I'll [PriDte(L.n(f. Drnwiiii!.] 
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A.D. 1812, November 38.— K° 3617. 
OSBORN, Hbnky. — This invention relates to the making of 
gun and pistol barrela, cylinders, and tubes of iron or steel. Two 
separate apparatus are described, consisting-.—' 

1st. Of a tilt or helve, having about its midlength a transverse 
ixie or fulcrum, which rests in suitable standard frames. The 
back end of the helve is actuated by a wheel furnished with a 
es of tappets, which project from its periphery, and aeverally 
Btrile down the end of the helve as the wheel revolves. To the 
ree or hammer end of the helve is fixed a block or Bvrage, which 
9 grooved across its face to correspond with a similar set of 
grooves formed in the block or part that is fitted on the anvil 
and when the two blocks are brought together the grooves form 
B, series of tubular holes, successively increasing in sise. A "turned 
" patent skelp " or cylindrical article is taken at a welding heat 
irom the fire upon a mandril, and presented to the grooves re- 
spectively in the anvil block and hammer, and by the action of 
the latter the seam is welded, and the tube is gradually reduced 
to the desired size. 

2nd. This machine operates by means of a series of grooved 
segments, which are mounted, relatively equidistant, on a heavy 
roller or shaft, and co-operate with a corresponding numberjof 
straight grooves respectively formed, one in each of a series of 
bed blocks, horizontally placed side by side on a suitable founda- 
tion. The part which carries the ends uf the axes of the roller 
■es horizontallyinthe direction of the length of the bed blooks, 
I and the Begments act irith a rocking motion upon the heated 
Bkelps. which are welded by the pressure when placed 
((Tooves, and gradually reduced to the required size. 

PrintBd,(W. DrawinH. Soe EolbClispel Rpporl8,StliKB[iorb, p. 1 



A.D. 1813. October 15.— N° 3740. 

I OSBOBN, Henry.— This invention relates to the manufacture 

I of gun barrels, cylinders, bars, and articles, which are rounded 

and tapered by a process of rolling. Tlie apparatus employed for 

this purpose consists of a pair of metallic rollers, on each of which, 

relatively equidistant, are fixed or formed three or more projecting 

t flanged rings or collars. These two rollers are horizontally mounted, 
one above the other in suitable side frames, the coupling bearings 
of the top roller being arranged for setting or pressing down, 
■o as to regulate the distance between the rollers by means of 
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ecrewa. The collars have projecting flaoges, and come to'gethc 
in pairs, those of the top roller fitting between the tianges of the 
bottom roller, for which purpose the collars of the latter ace made 
wideTi b; this means any motion in the direction of the length 
of the rollers is avoided. Centrally between their flanges each 
collar has formed on its periphery a hollow groove, gradually 
varying in depth and breadth throughout its length round the 
roller, so that when a gun barrel or bur, taken from a furnace at 
B proper heat, is passed between the rollers, in the grooves of 
either pair of collars which are of the requisite size, it is gradually 
drawn out and tapered ii'Oin end to end. The same effect may" 
produced (as shown in the drawing) by arranging the grooved 
Burfaces of the collars, eccentric to the axea of the rollers. 
ITrintcd.Bd. Drawing. Seo Bcportorj of Arts, volKS (jeeoBilMrus), 




fc A.D. 1S14, March 23.~N° 3793. 

NOBLE, WiLLix-M Alfred. — Tlie object of this invention, whieE 
relates to a fire engine, steant engine, and a mode of connecting 
hose and other pipes, coniiiGts, as regarda the lire engine, 
arranging the valves that access may be had to them without dii 
mantUng the engine, and in substituting for pistons "apiral 
" worms," or cylinders adapted to lift or force water." 

Condensing without or with a very small air pump, a 
beinu formed in a vertical pipe reaching from 30 to 40 feet aborfr 
the level of a drain or river. A more particular description of the 
above parts of the invention is given in the series of Abridgments 
relating to the Steam Engine. 

Hose and other pipes are connected by means of a union or, as 
it is termed, a screw joint, which cflnsists of two parts fixed re- 
spectively, one on the end of each of the two pipes which are to 
be united. One part coasiata of a socket, near the end of which, 
projecting inside, are two segmental pieces, the backs whereof 
have inclining surfaces; the other part is Hanged eiternally, por- 
tionB of which flange are cut away, in order when it is introduced 
into the socket it may pass the two projectiona, the back of the 
remaining parts of the flange having also Inclining surfaces. 
When the flanged part is introduced into the socket and turned 
round, the inclining surfaces of the projections engage with 
inclining surfaces of the flange, and by this means the two parta 
of the union are drawn together. 

|Trinl«(i, M. DrawinR. Boo EoIIb Cliapel aeports, Ifti ?Ji'i«TVi, 
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A.D. 1817, March 1.— N» 4105. 
OSBORN, Henry. — ^This invention, relating to the manufiutim 
of gun harrels and other metallic tubes, consists in making sodi 
tubes either out of flat plates of iron or steel bent into the cjlin- 
diical form, and afterwards uniting the two edges by welding; 
or they are made out of strings or stri])s of metal closely coiled or 
twisted round a mandril, and after being heated to a welding 
heat, they arc passed through 8uita])ly grooved rollers, and Hbatbj 
reduced to a solid shell or tube. During the process of zollingv 
only the end of the mandril is allowed to enter between theroQen; 
it is kept back by an enlargement or collar which is fixed near 
one end, and comes in contact with a stopping frame or fence, the 
tube being drawn o£E the miandril by the combined friction and 
pressure as the rollers revolve. The ])roccss is perfonned inune- 
diately after the tube leaves the furnace, whilst at the required heat. 
The tube internally takes the form of the mandril, and externally 
the form of the combined groove made by the surface contaot of 
the two rollers, and the tubes by gradually enlarging the grooves 
from end to end round the rollers, may be made to taper from 
one end to the other. Each roller may have three or four or move 
grooves, difPering in size to match with the grooves in its com- 
panion roller, and the tubes are to be passed through one or mors 
of the grooves, according to the nature and required finish di tiie 
work. The coiled or twisted tubes, after leaving the frimaoe at a 
welding heat, are treated in the same manntf . 

[Printed, M. Drawing. See Mechanics' Ma^^azine, vol. S^ JL 186; 
Carpmaers Reports on Patent Cases, toI. 1, p. 678 ; Bolls Chi^i Beporti; 
8th Report, p. 120.] 

A.D. 1817, December 19.— N» 4191. 
CHABANNES, Jean Frederick Marquis de. 

This invention relating to machinery adapted to the manu* 
facture of metallic pipes, is designed for turning down the edges 
of the sheets or plates of copper, iron, lead, tin, and other melals 
or metallic compositions out of which such pipes or tubes are to 
be made. The machine operates upon the edge of the plate 
(which is secured by a screw press on a flat table or bed) bj 
means of a roller, on the surface of which there is a projecting 
spiral rib that reaches from end to end, and takes between those 
two points not quite one turn round the roller; this roller is 
mounted in bearings carried by two levers, one at each end^ and 
the levers are mov^ up and down for the purpose of bringiiig 
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the spiral rib on tbe roller into contact with the edge of the 
plate, by means of a treadle. Ah the roller revolves, which ie 
effected by a handle on its axia or spindle, the spiral rib tarns 
down the edge of the plate by the first revolution to a right angle 
therewith, and by the second or subsequent revolutions into the 
position of an acute angle to the surface of the plate. Both edges 
of the plate are thua uperuted upon, and after the plate baa been 
turned into a tubular form, the edges which, then in a position to 
clasp or engage each other, are afterwitrds flattened down by 
rollers and thus form the seam. 

Klod, id. Draning. Sen RolIsUbupcl Reportn.Ttli Bcport, p. 118.] 
A.D. 1819, April 24.— N" 436!. 
ON, Joseph Wbathebly. — This invention, relating to 
-^e roonufactnre of pipea and tubes adapted for the paasitge of 
gas and other purposes, is described by the inventor as follows ; — 
" I take rolled copper of a thickness and breadth in proportion 
" to the sire of the tube required, and form the some into a tube 
" by drawing it through a plate upon a mandrill or without a 
■' mandrill. I then cause the edges of the co]iper to be soldered 
" together with bath metal or silver solder, so as to form a per- 
" manent and safe joint. I then dress off the superfluous solder, 
" and again draw the tube through the plate, This done, I take 
" apiece of lead pipe and adapt it to the purpose in view by 
■' drawing it through a plate on a mandrill of the diameter of the 
■' tube required, and place it within the said copper pipe, and by 
" passing through it a conical mandrill Bttaehed to a rod I force 
" the lead pipe against the inner surface of the copper tube, so as 
" to leave them in perfect contact with each other. Or I prepare 
" a lead pipe upon a mandrill of the diameter of the tube re- 
" quired, and draw over it a copper pipe already soldered, and 
" pass them both together on the mandrill through a draw plate, 
" so as to bring the interior surface of the copper and the ex- 
" terior surface of the lead pipes into complete contact. The 
" lead pipe is proof against the action of the gas, and serves to 
" conduct it without the risk of escape ; copper is not, but it 
'■ supports and defends the lead, iidmits of a better pohsh, and 
" ia more pleasant to the eye than lead. Pipes or tubes thus 
'* constructed will conduct various fluids and inflammable 

[Prinlad. *(. No Drawiiigs. Sco Bepertoryof irt9.vo\.ffI Uewud lerieil. 
p. 7S 1 and BolJ» CbaperBeparts, Btli Heport, p, laa.l 
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A.D. 1820, April 11.— N- 44^5. 
BintR, Thomas. — THia invention rekteB to machinery adapted 
to the mEinufacture of pipes, and abeeta of lead and other soft 
metal whilst in B heated but not molten state. The apparatus is 
operated by hydraulic pressure, and consists of a strong metal 
receiver or oybndsr and a metal plunger free to slide therein. 
The top of the cylinder ia necurely closed by a die piate in which, 
concentric with the axis of the cylinder, and fixed in the top of 
the plunger projecting upwards, there is a steel rod or mandril, 
which when the plunger rises, passes concentrically tlu'ougb, but not 
in contact with the inside of the die, an annular apace correspond- 
in;( to the desired thickness of the pipe being left between them. 
Before the end of the mandril is raised to the die, the molten 
metal is poured into the cylinder, and as soon as it is set, the 
operation of raising the plunger begins. The result is that the 
hot metal is continuously squeezed upwards through the annular 
space between the die and the mandril in the fonn of a pipe or 
tube, the length of which is determined by the size of the cylin- 
der, and the quantity of heated metal it contains, and the size of 
the pipe is regulated by the relative sizes of the die and the 
mandril, which may be changed for others. 

Sheets of lead or other soft metal are made by apparatus oon,' 
structed fa act upon the same principle, but differing in form, 
inasmuch as, that the icceiving chamber and plunger are rectan- 
gular, and instead of a circular orifice through the die, the metal 
is squeezed out through a narrow slit, in length corresponding 
to the desired breadth of the sheet, and in breadth to the desired 
thickness, which may be altered by screws, the plate which forma 
one aide of the slit being adjustable. 

[Prinlrd.W. NoDrawinea. 8eo B«pertoi7 of irla, vol. *1 (aemmi »ari«), 
p. W7 : London Journal (iV™(0»'.), vol. I, p. «I.j 

A.D. 1822, January 29.— N" 4641. 
HAGUE, JoHN.^ — This invention relates to the manufacture of 
metaUic pipes, tubes, or cylinders by means of a raaobine or 
apparatus, whereby the metal in a molten state is by mechanical 
pressure continuously forced out of a melting vessel through afixed 
annular mould or die, and thereby at one operation formed into 
r tube, the mould or die being of sufficient length to 
e metal whilst passing through it to congeal, an effect 
which ia hastened by the external application to the mould of 
cold water. 
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The bppantuB consiEts of a ttonnh to receive and melt the 
metal, having a, fire-place under one end, from which a flue ex- 
tends heneath the trough to the opposite end. At this end the 
trough is formed into a basin, deep enough to contain a cjlindri- 
ral vcBael and sufficient melted metaJ to cover it. Tlie interior 
of tlie vessel is formed a^ a female screw to receive b male screw, 
which, being turned by suitable gearing, advances and forces the 
melted metal {wherewith the vessel has been filled) out through 
a m.ould or chamber, screwed to the end of the vessel, and fitted 
with a core. The discbarfje end of the mould is surroimded by 
a vesHl filled with water for the purpose of chilling the metal, 
wltich then leaves the mould in the form of a pipe, tube, 
cylinder, and " if made of metal capable of being coiled,'' it ii 
coiled upon a revolving drum. 

[Printed, IW. Drawinga. See London Jonmal (K/nctoa't), vol. S, 
Engineers' and Slechnnloa' EnfjclupEcdia, vol. i, ji. SS.] 

A.D. 1822, February 5.— N" 4G44. 
BILL, Robert. — This invention relating to the construction oF 
metallic tubes and cylinders suitable for masts and yards of 
vessels, beams, casks, and other tubular bodies requiring strength 
and lightness combined, consists in fixing inside an outer shell or 
cylinder formed of plate iron rivetted together at the seams, a 
series of rings or segmental sections of rings of angle iron, sever' 
ally placed at intervals a greater or lesser distance apart as cir- 
cumstances may require. These rings or segments fit to the 
internal circumference one flange of the angle iron being rivetted 
to the shell, whilst the other projects inwards and forms an 
internal stay or support. Iron casks are made in tltis manner, 
rings of angle iron being also rivetted round inside the ends 
which are fixed to the inside flange, the angle of the iron forming 
the comer. The strength of metal suitable for the construction 
of a cash is given, as also for a frigate's mast. 

Describes a metal chain constructed with twisted plates or bare 
alternating with short double links, and devised for use as a. 
substitute for rope shrouds and stays to metallic masts. 

[Printed, M. DrawiiiFt. Seo London Journnl (yeu/lon't), eQl.*,'p. I79i 
- tadMechBDiRB' jUBgnHne,To].a.p. 433J 

A.D, 1824, January 19.— N- 4892. 
rSSELL, Jambb.— This invention, relating to the manufacturo 
from wrought or maUeable sheet iron of welded tubes, refen 
more particularly to the mode of working and to t^ ttian^ixBrj 
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14 METALLIC PIPES AND TUBES. 

employed. The plate iron, rolled to the required thicknea^ 
eat into strips or sarrow slteeta, severally in breadth correepond- 
tug to the circumference of the tubes they are intended to roake. 
The edges of these narrow sheets are bent up in the usual w»y, 
and they are by means of swagea worked into a tubular form, the 
edgea meeting together. They are then heated to a nelding heat 
and Bepamt«ly subjected to the blows of a tilt hammer, which 
csiries a, semi- circular swage ; the tube being laid in the corre- 
sponding half of the swage which is fixed in the anvil block, is 
advanced after each bluw, so that the whole length of its ae»m i> 
gradually operated upon. After this welding process the tube 
ia reheated, and whilst being passed between grooved rollera, ia 
forced over tlie head on to the stem or rod of a fixed mandril, 
the enlarged ovate-formed head of which rests in the opening' 
formed between the rollers at the point where the grooves meet. 
By this means the cylindrical form of the tube is perfected, the 
grooves of the rollers operating upon it externally, whilst the 
ninndril head supports and smootlis the inside. " The advan- 
" tages which are obtained by this mode of manufacturing gas 
" pipes and other wrought-iron tubes over those at present in 
" use, are that the internal and external surface will be perfectly 
*' cylindrical aud parallel to each other, and ihat the irregularity 

occasionally arising from scales and other obstructions will 

be altogether obviated." 

CPrinted. Bd. Dnivi'm^. Bco Eeporlor; ol Arts, vdI.'S IIMrd neriea), p. I7S i 
Lnndon Jonmal iNivttoa't), vol. B, p. 20 ; Mcehujiioa' Mnitnaino, vuh S. 
p. sail RosistBr of Arts unii Scieuces, vol. i p. ITS; aiid OariJinoel's Ei. 
ports on Pntsnt Caaes. vol. 1, p. 9670 

A.D. 1824, April 15.— N" 4942. 
QETHEN, Thomas, — The object of this invention relating to 
the manufacture of metallic pipes, rollers, oylindera, and articles 

Lof cB3t metal, is to produce such castings or articles of greater 
than the ordinary length, and at the same time assure a more 
sound and intimate cohesion of the particles of the metal than 
can be effected by the ordinary process. To this end a movable 
furnace is employed; this furnace, mounted on nheels which 
travel on rails, la capable of diaebarging the melted metal direct 
into the mould, instead of into a ladle or pot, in which it is usual 
to carry it from the furnace and pour it into the moulds. The 
raoalda ibr a pipe or pillar ate made in two longitudinal concave 
parts, which fit together on one side only, a long narrow slot or 
Opening being left between them on the other side throughout 
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tliB nliole length of the tnonld, which is placed in 
vertical position, and ua the casting- of the tnetal proceeds, is 
caused to descend at a relative speed between guide rollers, there 
being fixed in front a long stop plate, which 13 kept in frictional 
contact with the face of the mould, so au to till and cover the 
slot, and prevent the escape of the metal below the level of the 
outlet of the furnace as the mould descends. The melted metal 
rune into the mould through the slot over the top of the stop 
plate, the bottom of the mould being plugged and at the com- 
mencement of the operation raised to a level with the furnace. 
As the surface level of the metal rises in the mould, the latter 
gradual!; descends and fills, and a pipe or casting is produced 
equal to the length of the mould, whatever that may be. The 
core rods are made of metal or auj hard and euitable substance, 
coated with paper or pomua material, and channelled longi- 
tudinally to permit of the escape of gaseous or other vapour, 
The arrangements may be so i7io<lified, that motion during the 
casting operation may be imparCeii to the furnace, whilst the 
mould remains in a fixed position during the influx of the metali 

[Printed, is. ^ Drawinf;!. Ben LDUilan Jaumal {Jfewtoit'i), vol. 9, p. 

A.D. 1825, January 11.— N^SU??. 
MAGRATH, Thomas. — This invention relating to apparatus 
adapted to contain or conduct water and other fluids, and pro- 
tect such fluid or fluids from the efiects of frost, consiBta of a 
double pipe or tube of metal, comprising one tube so placed 
within another or larger tube, that an annnlar interspace is 
formed between them . This space is filled nith either charcoal, 
cork, wool, or any other non or imperfect heat-conducting sub- 
stance. In the same manner two vessels differing in size, but by 
preference carresponding in form, may be placed one within the 
other, and the interspace filled in the same manner. Instead of 
the outer vessel or jacket being composed of metal or the same 
material as the inner vessel, it may be made of wood or other 
suitable subaiAnce. 

[Priotod, *d. No DrawinBH. See Eeperfoir ofArls.voI. 3 ((Afrrf eerin), 
p. 1) LoDdou jQuraai [Anotua'ti, vol. 1U,]I. 1V±; ItcKMer of Arls BoiL 
B^ Bdeacea, lol. 3, f. 136 J 

^ A.D. 1825. January 18.~N° 5084. 

CHURCH, William.— This invention relates to a mode of 
casting in vacuous moulds, cylinders, tubes, ixA cAWt u^qu^iw <& 
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16 METALLIC PIPES AND TUBES. 

jn, the object being to tender the metaL of auph castinjts mow 
Bound, free from air holes, dense, and uniform in texture than 
heretofore, and to cnae-hnrden the surface when required. To 
this end the mould, which is made of metal, is by means of a, 
crane suspended in an upright position over an iron ('essel, wherein 
upon B bed of charcoal tlie pot which contains the molten metal 
18 placed, the whole weight of the mould when lowered resting 
upon the rim of the vessel in air-tight contact. Depending trota 
the bottom of the mould is a pipe, made of infui^ihle material and 
of sufficient length to dip into the metal and reach nearly to 
the bottom of the pot ; the lower end of this pipe is closed by a 
soft metal cap. By means of an tie [lump all the air is exhausted 
from the mould, and the vessel containing the pot of metal is put 
into communication with a cylindrical vacuum chamber, other- 
■wiae when the eoft metal cap melted, the molten metal would rise 
up the pipe into the mould. The air pump employed has double 
action, the upper section communicating with the mould above 
the piston works the eihauat, and the lower seetioii beneath the 
. piston forcing (when all is ready) air into the vessel above the 
I metd, the coramunication with the vacuum chamber being then 
' shut off. The molten metal then rises up the pipe into the 
mould. When the casting is required to be chilled on the surface, 
a continuous stream of cold water is caused to How within a casing 
which incloses the mould. 

I [Printad, Sd. Drawing. Spe Eopertoryof Arta.vol. 1 (i/iirrfseW(s),p. 871 : 
^^^B and yoL^a ((ft<rrf_s«-ies), p. ffllBj toni.'- " ' ..r_... ...... _.. „ 
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■WHITEHOUSE, CoaNBLiua.— This invention relating to the 
manufacture of tubes adapted to convey gaa, and to other pur- 
poses, consists in the heating of the iron intended to form the 
tube in a blast furnace to a welding heat, in which state it is 
withdrawn and, by means of a drawbanch, passed through circular 
dies which, operated by a screiv, press together and weld the two 
edges of the plate, that previous to the heating process have been 
turned up into the form of on open tube or gutter, the free end 
of the chain of the drawbench being fumiahed with a screw 
clamp or other suitable holding contrivance capable of dragging 
the tube through the dies. lostead of the screw press and dies. 
a strong pair of long-handled pincers, having a conical mouthed 
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hole tot the tube to pass through similar to the dies, may be 
employed. These pincers operated by the workman grasp the 
end of the tube, and whilst the tube is drawn through them, they 
are securely held against a standard attached to the Trame of the 
bench, which is placed contiguous to the furnace, 

A clerical error in the Specification of this invention was, after 
enrolment, on the IBth of Jaouary 1830, amended by permisaion 
of the Mastw of the Rolls, the word " wire " having been erro- 
neously written instead of " fire," 

rPrinted. ei/. DrawmE. See Repertor^of Arts, toLIB l»ini«n-i«),pp.ro 

p. IT 1 llondim Jnunisl |JVeirfoi-jj. yS. 10,' p. iH j vol. 4 {rvnJBiHiid teries)', 
p.l49i uilTOl. SD (cenjBined »nes),p.U: Hechuiics' Hngiuttis. vol. M, 
p.2t6| vol. M, p. SSS 1 vol. M,p. MS; and vol. 11, p. SSii BttKi''^ oTArW 
■nd BolenoBi. voL S, p. IBOi Bnirineera' ind ArcMtsots' Journal, vol. £, 

S.U) Englaeerg' ana Meohankr Snoyi'lopiediB. vol. 1 p, SOI ; Patent 
i)Uni>I.ToI. I;p. fi2e ; Vebeten' Letters Patent, p. 13 ; Wetetar-B Beports. 
m. US.4E1. U9. 4S3, MS, 471, 472, 4Bi: alao p. Stf (note m). ; Webster't 
ntent unr, p. 4a (aba p. 13S, casB Hi, and p. 140, oue 164) i and fiupple- 
Bsnt.p. IS: Cajpmael's K^prts on Pateot Ciises, vol.1, pp. 631,BSi,flBT, 
H9,GM.5eS,uldE3§^ Jurist, vol, T. p. SSS; nnti lal. 0, p. sn i DoirliPRand 
Loirada'a Ecporta, sol. l.p. S47i Oompton.Moeaon, andBosooo's Beporta 
vol. 1, p. eU; 9l0Dre'« Priv; Couneil Caieii. lot. i. p. 4M; UeesoD and 

WtiAft ■- - -' ■ — -■ - — -'-• •• — • 
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A.D. 1825, July 16.— N" 5208. 
lNCOCK, Walt KB.— This invention relates to the manu- 
ftoture of pipes and tubes, by preference from thin sheet iron or 
copper, and in some cases of wood. The sheet metal ia cut into 
plates corresponding to the required length and circumference of 
the intended tube, a margin being allowed along each side for 
turning hack, the two margins being bent oi-er and flattened 
down both on the same side of the plate. The plate by the usual 
meana employed for the purpose ia then bent into a tubular form; 
the edges formed by turning the margins bade are thereby caused 
to meet, and the margins projecting in op))osite directions, are 
secured by a longitudinal clip or narrow plate having its edges 
turned down to slide lengthwise under the margins of the tube; 
when slid on it is hammered down close over the joint from end 
to end of the tube, which is afterwards strengthened by a binding 
of hoop iron helically coiled in a heated statt, over the tube 
throughout its whole length , the edges of the several coils touching ; 
ihe ends of the banJ are rivetted to the tube, which is afterwarctt 
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ecftted intcrnall; and externalljr with a cement compuMi] of bees 
H, linMcd oil, reain, pitch, and tatlow. In some rases melted 
n is employed for the purpose. 

WheaconnectiDgtheenda of those tubea, an overlajing tubular 
coUv ia adjusted over the joint, and iiitefposed butween it and 
the tube ends is a layer of the above cement, to which ia added a 
proportion of india-rubber dissolved in turpentine. 
" In tuminga comer I use a cast-iron elbow." 
7^Ibe« niade of wood are bound with hoop iion and oemeated 
in the same manner. 

[Plinleil.W. No Drawlnes. See Repertory «f Arts, vol.* (rtijiJ m™*), 
p.]Oi London JoiirnnJ lJVeioin»'»l, vol. 13. [i. 271; Mecliiuiics' MigHine, 
101.9, p. inSi BatittetoC Arte luid ScSencca, vol. 1 (hw aiTitt),p. tWI; 
EnglnecrB' and MkIuduw' £ncf cloinediB, vul. 1, |i. SO.] 

A.D. 1836, August 1?.— N" 5403. 
THOMPSON, John Thomab.— The object of this invention 

lelating to the manufacture of metalbc tubes adapted to the con- 
struction of bedsteads and other purposes, is to obtain Btrecgth 
combined with lightness. It consists in placing within the metal 
tubes heretofore employed, other metal tubes made of wrought 
iron or other suitable metal or composition. These inner tubes 
are in transverse aectionby preference triangular, altho' pentagonal 
or other polygonal form of tube may be used. They are to be 
made by any of the usual prooesses with their angles rounded 
and their edges flrraly broied or soldered together. The outer 
tubea are made out of narrow plates of sheet metal, along the 
centre of which prior to forming a plntc into a tube, one of the 
rounded angular edges of an internal tuiie is to be affixed by 
soldering. The sides of the plate are then turned up, and it is 
gradually brought to a tubular form by a succession of passes 
through draw pktes, and afterwards finished in the usuid way. 
Instead of fixing the internal tube to the plate, both tubes may 
be formed before they are I'onibiiiod, tile triangular or polygonal 
tube in that case being afterwards driven into the outer tube by 
a wooden mallet. 

A variety of devices and contrivances are described and illus- 
trated allowing the manner in which the rails, testers, and atay- 
IoAb of bedsteads are united to the pillars and other parts, also 
parts of bedsteads to be made on the telescopic or expanding 
principle, vix., one tube sliding within another. 

[printed. IW. Drawing. SeeBepertory olArW, vol.B [(Aicdsm-i«),pp,107 
and tei 1 Londoa Jounul {Ifmitim'i), vol. m, p. DBS.] 
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A.D. \S27. DeeemW 4.— N" 6573. 
WINFIELD, Robert Waltbb.— This mvention Felfttaa to I 
combining, filling, or partially flllinir, round and other sbsped metal 1 
tubes and bars, with wood in the form of longitudinal segments, f 
being sectiona of the intemat apace ; a central opening being in 
most oases left to receive a bolt or rod, the ends of which prQtmde 
ficm the ends of the tube, and are screw- threaded to engage with 
nuts or screw-threaded holes, made in the parts to which the tubes 
ate to be united. 

These tubes made of various forms eTternally are to be used ii 
the ooostruction of bedsteads and for other purposes. 

Curtain rods are formed by i^ombiniug two nietal tubes one J 
within the other, the inner tube being screw-threaded at the ends I 
to engage in holes and secure the balls or ornamental ends. 

A variety of sections of these tubes, round, rectangular, 
polygonal are described and illustrated, showing the segments! j 
and other forms of the wood fillings, ^th which iron ia 
times combined; also their application in the construetinn oj^4 
bedsteads. 

fPrintoii, Sd. Drafline. Soe London Jonm»l (yaintoii'a), tcfL 8 (MMiid 
_«riM),p.SS7j 

A.D. 1828, April 26.— N" 6fMl. 

DENBACH, Thomas.— This invention, relating t 

jRUiufacture of sheet metal tubes and other articles, consists of a 
kind of longitudinal moulding die or block in two parts, the meet- 
ing surface of each part havinga corresponding semicirculai: groove, 
tiie two grooves forming between them when brought together 
a long cavity, transversely circular or otherwise, according to the 
form of tube or article required. The two parts are held togetho^ 1 
by means of dovetails, which gradually taper &om end to end of ■ 
the meeting surfaces of the moulding blocks, the upper half part 
sliding longitudinally between two dovet^led ribs, formed one 
along each side or margin of the meeting sur&ce of the lower part 
or half, which is immovably fixed upon a suitable work-bench. 
The dieet of metal, partially bent, is laid over and farced into the 
groove of the lower balf of the mould by u long mandril, of 
saitable form, transversely coinciding with the contour of the 
^^|us]d, which mandril remains, and then the upper half of the 
^^^Hdd is slid over lengthwise, so as to compel the sheet of metal m 
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to take the form oT a tube, which after the operation is to be 
finished " in the usual way aa other tubes are." 

[PrintWI, W. DiBwinr, Reo B^pertoiy of AM*, vol. 9 ffJtird uriei), 
r».53. London Joqrnal {-V™*m'»), lol. 7 iiecoad lerietj.p.SO.} 

A.D. 1R3I, March 21.— N° 6097. 

BOYL, George. — Thia invention, relating to the manufiicture 

and proceuB of trelding tubes, is described hy the inventor as 

follows : — " I take a piece of flat atrip iron of suitable width and 

" thickness, according to the tube required ; the iron is then heated 

" and the edges tnrned over till they meet or nearly so in the 

" form of a cylindrical tube ; when it has thus acquired this form, 

" one part of it is agun heated in an air i\irnace. into which it is 

introduced through a small aperture, the other part remaining 

outside of the furnace. This furnace has placed in front of it 

f two rollers, such as arc commonly naed in rolling inm, and 

containing a groove of the size required for the tube, and behind 

the rollers is a sliding door to admit the iron into the body of 

the furnace. When the iron has acquired aconaiderable degree 

of heat, it is taken out of the furnace through the aperture and 

again introduced at a sliding door placed behind the rollers. 

with the part not heated projecting out of the furnace and 

resting in the groove of the lower roller (the upper roller having 

been elevated by means of a cross bar and iever moved by 

manual effort). When the iron ii heated to a degree nearly 

approaching to fusion, the lever is pressed down, and the upper 

roller is thus brought into contact with the lower roller, the 

iron being included in the groove formed in both of them ; the 

rollers are then turned in the direction to roll out the 

iron, which in passing through the groove by the motion of the 
rollers exclusively is perfectly married or welded together on 
the two edges; the tube being so perfectly married and welded 
together (except in that part of it which was not introduced 
into the furnace,) is then taken to a scraper, and being placed 
securely in the guage of such scraper, is connected br a pair of 
tongs and an iron how to an upright rod standing on a horizon- 
tal movement, which movement is attached to a vibrating rod 
connecting itself irith the axis of the engine, and by means of 
aueh mevement the welded part of the tube is passed through 
the scraper, which extends its length, removes its scaly surface, 
and gives ta it a araootli, regular, and neat appearance. The 
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" wxae jiroceBS is Ihcn used with i 
" iiuwetded part of the tube." 



A.D. 1836, February 3.— N" 6!J95. 
HARVEY, Frbdbrick Edwahd, and BHOWN, J 

This iuveution, relating to the proceaa aud the mBchineiy em-* 
ployed in the manufacture of metallic tubea, for){in){ and rolling 
metal, and for other purposes, conaiata in, — 

Ist. The preparation of the iron for ahelps by rolling it in a 
heated atate to such forma ds are suita,ble for the production of 
cylindrical tubes. The skelps are parallel in width and their 
edges are either bevelled for lapping or left square for a jump 
joint, there being it sharp ridge formed along each edge to sup- 
ply additional metal at the seam. 

2nd. " Partially bending or turning over a portion of the edges 
" at the end of each prepared ekelp by meuna of rolls having 
" eicentrie and peculiarly formed grooves, and afterwards com- 
" pleting the bending of the whole length of the skelp (whilst 
" still in a heated state) upon a stationary mandrel between a 
" jiaJT of rollers having semicircular grooves, or the same effect 
" of bending may be obtained by passing the akelp through 
*' suitable forming moulds." 

3rd. " After agniu heating the skelp to a, welding heat in a 
" hollow fire or air furnace, closing or welding the edges or jonc- 
" tions of such bent skelp upon a stationary mandrel by the 
" external pressure of a pair of grooved rollers, between which 
" the skelp is made to jiass," there being a bulb or enlargement 
at the end of the mandril at the point between the rolls, where 
their respective grooves meet, leaving just sufficient annular space 
for the passage of the skelp, which by the pressure is drawn in 
and forced forward upon the mandril. By this means the seam 
is welded and when necessary for reducing the siie of the tube 
mother pair of rolls with smaller grooves is disposed in a direct 
hne at the back of the first pair, and the mandril is elongated 
and extends through their grooves, a second enlargement suited 
to the size of the grooves in the second pair of rollers being formed 
upoD the mandril, so as to lie in the groove directly between them- 

Double tubes for cutting transversely into cliain links 
formed by the same process, also tubes of trianguli 
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rfbrm in transverse section, hollow tram and other rails, sash ban, 
rafters, hand rails, and a variety of otber hollow articles. 



P 

^^m A.D. 1836, May 3.— N" "081. 

^^P BUSSELL, Thomas Henry.— This invention, relating to the 

^^1 manufacture of welded iron tubes, refers more particularly to the 
apparatus employed for (at one operation) turning- up the flat 
skelpa to a tnhular form by means of a pair of adjustable disc 
rollers with grooved or hollow peripheries, tliere being a circular 
plate 80 mounted to revolve on its axis, that it projects between 
the rollers and partially into the opening formed by their 
groovee. 

This |ilato is for the purpose of keeping the turned over edges 
of the akelp slightly apart and in a direct line, so that the joint 
or seam of the tube when welded may be perfectly straight 
throoghout its whole length. The pair of roliera are placed on 
the end of a draw-bench contiguoUB to the mouth of the heating 
furnace, and close bebind the rollers there is a stop, against which 
the workman who, as soon as the skelp has passed through the 
■toilers, seiies it with and holds the jaws of a pair of gripper dies 
or pincers, that by compression weld the seam of the skelp as it 
is dragged forward by the bench chain. By this means the edges 
of the flat skelp are turned up and broui;ht over towards each 
other by the rollers, the edges are kept perfectly straight by the 
rotating circular plate, and the seam is welded immediately and 
the tube formed at one heat. "And in order most intimately 
" to weld the edges of such tube and thus make them capable of 
" bearing great pressure, I prefer the same should be successively 
" drsiw through two or more pairs of pincers or dies, each of less 
" dimensions than the preceding one." 

^^^^ CPrintod, ed. DrawiriE.] 

^^B .. A.D. 1B36, November 24.— N" 7234. 

^^VlBLLlS, Thomas, and BURR, Thomas.— This invention re- 
^^^^ &ting to the manuftctore of sheets and pipes of lead, is supple- 
nentary to the invention of Thomas Burr, whose prior patent for 
the same bears da^e April 11, 1820, and according to which in- 
vention, lead was forced by pressm^ out of a cylinder through dies. 
The present invention consists in elongating and forming an 
open chamber or oup-formed oavity at the top of the cylinder to 
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reo«Te the die, which ia Hao made cup-formed to hold melted tin. 
The die is held dowti by wedges, wliich paea laterally through the 
fhiek metal sides of the eavity aad into a shDuldered reoess in the 
bottom, the whole being cuncentrio with the axis of the cylinder 
beneath, which contains a plunger that is raised by hydraulic 
presEure wlien the appamtua is in operation. The bore of the 
pipes ia formed by a mandril concentrically ftied in the top of the 
plmiger, its end projecting upwards through the orifice in the die. 
The charge of metal in a mohcn state is poured through a channel 
into the top of the cylinder, between the top of the plunger and 
the die, and aa the plunger risca, the metnl having set is squeezed 
out through the annular opening fonned between the plunger nnd 
the die, the aiae of which openiog ia determined by the relative 
sizoof eftch. 

The cup of the die contains molten tin, which coats the exterior< 
of the pipe as it is forced upwards throngh the die, and the inside 
ia coated by pouring melted tin into the top of it as soon 
rises above the mandril 

lljheet lead is first made tubular and then slit open longitudlil 
naily and partly opened during the process. 

[Printed, «fl. QnwluK. ace Rniertor^ of Arts.vol.S Oi«r w>n«), p.SITJ 
London Journal (JV«ofo»'3),vul.ll (ooiuauiwl urids), p. 0.1 

A.D. 1837, August 31.— N" 7-J27. 
HANSON, John, and HANSON, Chablbb.— The object of 
this invention relating to the manufacture of pipes and tub* 
of lead, tin, an d aUoya of soft metal, ia to improve the machine^ 
or apparatus described by Thomas Burr in the Specification of 
his invention for which Letters Patent dated April 11, 1820, No. 
4445, were granted to him, and which said invention consisted in 
the construction and use of machinery or apparatus capable of 
forcing such soft metals or alloys of soft melals through annular 
apertures formed between dies and central mandrils, so aoon ae 
the metal after being melted, had set or resumed its solid state. 
The present invention consistB ; — 

Ist. In place of the long mandril which ia fiied projecting 
from the bottom of the piston or plunger of the hydraulic press, 
and moving therewith passes concentrically through the die, apply- 
ing a short stationary mandril for the purpose of forming the 
internal bore of the pipe or tube ; this mandril is rigidly fixed to 
a bridge piece inside the cylinder of the press and concentric witi|l 
the die opening, its lower end protruding throug\v\t. 
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•2nd. An urongement of tlie dies, which ue capahle of ftdjusfr- 
ment Interally, whereby they are brought concentric with tfaa 
mandril. The diea and mandril are also so cunstmcted as to be 
capable of removal, ^vtng place to other dies and mandrils vriien 
pipes of lurger or smaller size arc requited. 

(Jrd. A quadruple errangement of dies and mandrils at tha 
bottom of the press cylinder, whereby four pipes are mado 
simultaneously, such pipes being forced out in lateral directions 
at opposite angles. 

4th. Fixing a bridge guide piece inside the bottom of the cylin- 
der above the die for the purpose, when Burr's long mandril is 
used, of giving it lateral support and guiding it concentrically 
through the die. The melted metal in all cases is led into 
the cylinder through a side aperture situated juat below the 
bottom of the plunger when it is raised to its fullest height, the 
aperture being aftern-itrds closed by a plug; the operation begins 
so soon as the metal sets or sohdi£ee, and the force is applied 
downwards, the metal In the form of a, pipe being forced through 
the die at the bottom in contradistinction to Burr's process, 
where the action of the plunger was upwards, the liquid metal 
being in his invention poured in at the top through the die. 

5tb. Relates to the construction of the plunger or piston, which 
is fitted with an annular spring packing of metal far the purpose 
of preventing leakage, 

A Diadaimer and Memorandum of Alteration in the wording 
of the original title of this invention is published with the Speci- 
ficatdon. 

[Printsd, 1«. 6d. DisTJngi. BeeloDdon Jonrnal (A'ne<an'«),YDl. IS (cnm- 
JoiHed aeriet), p. 3H; ud >ol. 21 <EciQoinfll leriet), p. «6, (or Uii- 

tctiamer.i 
A.D. 1837, December 3.— N" 7494, 
OCCLESHAW, William, —"Certwn improvements m the 
" machinery or apparatus for manufacturing pipes or tubes or 
P other similar articles from lead or other metallic substances." 
I Ofo Speclflcatlon enroUed-J 



A,D. 183S, June 2/.— N° 7707. 

REEN, Chakles. — This invention relates to the manufacture 

brass and copper tubing, which is made ftom cast tubulai' ingots 

process of drawing through dies or drawplates, by means of 

an apparatus or draw bench of greater power than those in ordi- 
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lUiy use, the operation being repeated until, by succesaive drawings 
tlirough dies or holes retatively diminishing in size, the tubular 
ingot which ia placed upon a Guitahle mandril, is gradually elon- 
gated and reduced externally, and the metal contained in it ia by 
the process extended, and ultjmately Ksaumes the form of a seam- 
less tube, the diameter of the mandril determining the size of the 
interior or bore. During and lifter the procesa the tube requires 
annealing, the mandril being removed. 

The draw chain of the bench is coiled round a worm wheel, | 
which is actuated by a worm on the first motion shaft in connec- i 
tion with the motive power, the holder which receives the screwed 
end of the mandril, being connected to the free end of the chain. 

A modification of the dies or drawplates consists of four rollers, 
which have grooved peripheries that meet and form a circular 
orifice, the rollers being mounted relatively at right angles, and 
by pressing upon the tube as it is drawn through the opening thus 
formed between them, cause its reduction and elongation, whilst 
much of the friction is avoided. 

In order to remove the mandiil from the finished tube without 
injury, and so prevent puckering or splitting, the tube is slid 
within another tube, and kept there whilst the mandril is drawn 

The invention for which letters patent were granted to John i 
Wilkinson in the year 1790, is referred to, 

[PrtoleA 1*. **- Drawings. Sea Lomion Journal (.fleioios's), vol. 15 (col 
joined lerinl. p. 418.] 

A.D. 183S, December 17.— N" 7'M9. 
CUTLER. Job. — This invention relates to a combination ( 
metals apphcable to the manufacture of tubes and pipes and other 
purposes, and to apparatus employed for preparing the edges of 
the plates made to form tubes and pipes therefrom, and from other 
metals and metallic combinations. The proportions of metal 
suitable for a combination adapted to the manufacture of tubes 
for locomotives and other steam boilers, consists of '22 lbs. of 
copper, 10 lbs. of iron, and 10 ounces of nickel. These quantities 
are 1« be altered according to the use to which the combined metal 
is to be applied. The metals are combined in a casting pot placed 
in an ordjiury casting furnace, and when red hot the nickel ii 
first introdnced and then the copper, the iron being added when 
the other metals are in a state of fusion, a email quantity a{ ^lal. . 
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enisum uid borax bting uKd m a fluz. When fuaed Bad «t ■ 
white heat, a ^ of an ounce of ciuile tartar or a i to i an onnce al 
argol, and a tea spoonful of " turp' s nuDeml " finely powderad it 
added ; the compound, covered with coke or charcoal, after being 
kept at a white heat in the furnace for 2() minutes ia taken out 
and the pot akimmed ; about an ounce of borax ia then stimdio^ 
and the metal ia kept in motion whilat it is poured into an ingot 
or pig mould. When broken up it h again melted, moifi fiox 
ia added, and if desired tin or zinc. Idtrgo quantitieg are com- 
bined in a auitable furnace. 

As regards the manufacture of tubea and pipea from platM nt 
mttal vbether combined or otherwiae, the ini-ention conaiita in 
bevelling hj means of rollers the edges of such platea which lap 
together to form the joint, the bending of the plates to the tubular 
form, and the soldering or brazing of the joiuta, being afterward* 
perfonned by any of the known proceasea iu ordinary nae^ 
[Priated, Sd. Dravinea. Bee Mochuiica' Uaniine, vol. M, p. ttV J 

A.D. 1839, February 26.— N" "982. 
RUSSELL, James. — An extenuon for aix years of the Letters 
Patent bearing date Feb. 26, 1825, No. 5109, granted to Coi- 
nelius 'Wbitebouse for " Certain improvements iu manufacturing 
" tubes for gas and other purposes," which Letters Patent were 
by him assigned to the above James Ruaaell, the extenuon oon- 
taining a proviso that he the said James Russell shall aeoure to 
Cornelius Whitehouae the sum of five hundred pounds per 
annum during the said term of six years. 

TTitJe printed. See Bepertoiy of Arts, vol. 18 ((Wni (ct-im), pp. « mm! 

UBi vol. l(>Kio geriM) pn. 97.1«4,lM,»nd23^ andTol.S («- '-• 

p.' 17i london Journil WfioiCB'W, voL '" - "■' ■ — i ■ : 
im-iea), p. IK; and vol. iS {conjoiaed » 



nidne. toL 30. p.2Stl; vol.Se.p.mi vol. 40. p. 44fi ; anil val.U. p.Sn; 
Begiiter of Arts and Hciences, vol 3, p. 1«0; £iigineeis' and Aicmte^r 
Jmrnal. vol. 3, p. 13 1 Englneera' and Mechanics' Encjcloptedla, nt. t, 
o. an ; Patent Journal, vol. Z. p. 829 1 WebKera' Letten Patant, 9. IS t 
'Webstcr'B Keport^, vol. l.pp. 4SB, 4S7, 41)9. 463, l6fi, 471, m, and Wi alio 
p.«4a{noto m).; We>>irt«r's Patent Iav, p.4B tiilaop.l3e, case U4v and 
p. 140. cue 134) ; liiid Supplement, p. 13 1 Carpmael's Eeporta <a Patent 
Cases, vol. l,pn, E.M, eaa, 857, B63, 66*. Sfl9, and 6S8| Jurist, roLT, p. B8O; 
and vol. 0, p. 677; DowUrgandliOwnde'a Reports, voL 1, p. 347 ; Camptom. 
Meeion, and Koscoa-a Jt^poita, vol. I. p. 9(rt ; Moore's Privy Coonoa (Smb. 
voL e, p. 4M 1 Meeson and WefabyH Beports. vol. 11, p. 647 i vol. 4 p.B74e 
and vol. 10, p. asa l Law Journal (Kiclicqiier], vol, 12 {nets wtrin). p. 4»; 
vol.l4(«e»o»8ric^). P-35a; and vol. IG [new serif)), p. ItS; Bflluig on Hi- 
tents, pp. Zl, 41, 87, l«t>. 111. US, U7, 14S. 147, 140, and 18S ; Olarfc and Pi- 
nelly's Houae of Lonla Reports, vol. 1 (new teries), p. 6S7 ; PateDtMa' 
Manual, p. 13; Law Timet, vol. 3, p.4W, eitenrion lur 6 yean (see Ho. 
«M)0 
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A.D. 1840, Mareli 2?.— N° 8463. 
STOCKER, Alexander Soutiiwood. — "Certain improve- 
-' meats in mBDufactuiing tubing or tubes which are appUcable 
•■ to gas and other purposes." 
[No SpDoiflostiau eurolleil.] 

A.D. 1840, March 27.— N" 8454. 
PROSSER, RiCHABi>.— TliiB invention relates to the manufac- 
ture of welded iron tubes, comprising the machinery and Bppa- 
ratuB employed for bending the skeipa, for welding the seams 
aod forming the tubes, and also the coiiatruction of the beating 
furnaces. 

The skelps or narrow iron plates prepared in the usual way 
have for a short length at one end their two side edges turned up, 
and the extreme end is bent over so that the two comers oome 
together and approximnte in form to a circle. The slulpa thus 
prepa|«d aie placed in a leverberatorj or other furnace, and 
when heated to a welding heat are taken out and in sucoesaitni 
presented (bent end iirst) to the welding and forming machine. 
In this macliine are four disc rollers driven at a uniform speed 
by tootb gearing, and so disponed relatively that at an inter' 
mediate point their peripheries (which are grooved) meet tt^etho: 
and collectively form a circulai' opening or die of the size re- 
quired for the e:iternal diameter of the tube, the size and form 
of the interior of which ia regulated by an enlargement oi bulb 
of steel on the end of a long mandril rod, which in its fixed 
position lies in a, direct Une pointing to the circular opening 
formed between the rolls, and into which its enlarged end is pro- 
jected. This mandril lies along the heated skelp, and as the 
latter is drawn in by the grip or pressure between the rollers, 
the edges are gradually turned over it, end meeting in the die 
opening are forcibly pressed into intimate contact and welded 
together by the combined pressure of the rolls externally and the 
reustfince of the mandril inside, the rod of which is rigidly and 
immovably fiied. Tubes of other form than circular may be 
made in the same manner, the grooves in the rollers and the 
enlatged end of the mandril being shajiod in conformity there- 
with. The action of the machine is very rapid, only two seconds 
of time being required for the passage through and welding of 
each tube. Two or more of such machines may be emi^kc^ed^ . 
the tubes paSMBg rapidly from the first to ttie aecDViii, tt.'fii- WB 



28 METALLIC PIPES AND TUBES. 

on, each succeeding machine having rollers with grooves of 
diminished size. 

Instead of turning up the edges of the skelps for only a por- 
tion of their length, they may he prepared and hrought into a 
trough-like form by hammering or otherwise, or they may be 
caused to enter between the rollers through a trumpet-formed 
mouthpiece. 

[Printed, 28, Drawings.] 

A.D. 1840, April 4.— N<» 8464. 

SMEDLEY, Thomas. — This invention relates to the construo- 
tion of machinery adapted to the manufacture of seamless tubes^ 
pipes, and cylinders ; also to the mandril employed. ^ 

These tubes and pipes are by a rolling, compressing, and 
reducing process, made from cast cylinders or tubular ingots of 
copper or its alloys, in substance much thicker and shorter than 
the tubes and pipes they are intended to produce. The rolling 
machinery employed operates by means of four disc rollers, so 
disposed relatively that their peripheries which are grooved meet 
(each representing 9QP of a circle), and forming a circular open- 
ing, they act collectively as a revolving die, compressing and 
elongating the cast cylinder as it is passed through them in a 
heated state upon a mandril. All the four rollers are caused to 
revolve at a uniform speed by suitable gearing, and the cast 
cylinder is drawn into and through the die opening by the grip 
and pressure of the rolls, no apparatus being employed to drag 
it through, as was the case in Wilkinson's patent rolling process, 
to which the patentee refers ; this patent is dated March 13, 1790, 
No. 1735. 

Several sets of the rolling apparatus with die openings rela- 
tively graduating to a small size are employed, through a part or 
all of them in succession the tube is passed until it becomes 
extended and eventually reduced to the required size, the elonga- 
tion of the tube being caused by the pressure of the rollers alone 
without dragging or drawing, which, it is stated, ''tends to 
'* injure the texture or frame of the metal." 

The mandril, which has the form of a circular rod, is composed 

of three longitudinal parts, and when required to be withdrawn 

the center piece or part is driven out, so as to leave the two side 

parts loose in the tube. 

[Printed, lOd. Drawing. See Repertory of Arts, vol. 14 {new series), 
p. 832 ; and Mechanics' Magazine, vol. 88, p. 888 -, Inventors' Advocate, 
voU 8, p. 229.] 
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A.D. 1840, June 9,— N° 8536. 
STOCKER, Alexander Soi;thwciod.— This invention, re- 
lating to the manufacture of seamless tubes, cnnaists in ; — 

Ist, Making such tubes frora cast tubular ingots of brass com- 
posed of fiO lbs. of best copper, and 40 lbs. of zinc, to whicb if 
desired in order to mate tbe eompound metal hurd and close 
12 lbs. of tin may be added, tbe object being to produce a 
metallic compound tbat will bear wotkinR at a low red beat. The 
heated tubxilar ingot placed upon a mandril that slightly tapers a 
siiteenth of an inch from end to end, it passed between rollera 
having grooTea severally graduating in size, similar to tlie roUeri 
employed for colling iron, the larger grooves being used first, and J 
tbe otbera in succession araording to size, imtil the ingot is 1 
elongated upon the mandril and reduced to tbe diameter required, i 
the unfinished tube during tbe process bemg reheated if necea- 
Bury. and after the process in order to finish the tube it is whilat 
on tbe mandril immediately drawn through a draw-plate. 

2nd. Malting seamless tubes from malleable cast-iron tubular 
ingots, which are first annealed and being placed u])on a mandril 
in a heated state, are elongated and reduced by a succession of 
passes between grooved rollers in a manner similar to tbat already 
described. It is preferred that the same description of rich 
ores from which the malleable cist iron is made, be used a 
annealing material wherein the ingots are embedded and sub-. J 

ted to a bright red beat for about eight days. 



^^^teeted to a br 



A.D. 1841, January 14.— N" 8/93. 



JONES, Alexander. — This invention relates to the manufao-i^ 
ture of " tubes and veasela of copper deposited or thrown dov 
" the form and of the substance of tbe tube or vessel required to 
" be manufactured, by tbe action of voltaic electricitf." The 
arrangements for working the process are as follows : — 

A eolid or other mould is prepared, either of metal such as lead, 
or when of wood, eartbenn-are or other non-conducting material, 
it must be converted into a conductor by a coating of nitrate of 
silver or other suitable substance, either applied by a brush or by 
immersion. This mould surrounded by a cylinder of copper ii 
phiced in a veaael containing a salt of copper, either nitrate, oi 
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MtotMQ of the tnlphate, which is pRfarred, and br means cf 
the mould Mid cjhnder sre pat into cnmmnnicatiop wUk a g^ 
TUkic hmtttrj, the mould with the positiTe phte or sectiop^ and 
the cjlioder with the negstrre. The battery being excited -to 
aetion bj snj of the nsiul methods, begins to dcpositt the copper 
on the roonld, and this is continued for 5 or 6 dajs, when tiia 
operation is complete, during which time for each portion of copper 
deposited, a corresponding ijuantitj of the metal is ooded or dia- 
scJved from the copper cylinder. 

The new farmed vessel or tube is afterwards removed horn the 
mould either bj force or heat, acceding to the nature of the 
material of which the latter is composed. Instfad of sunoun ding 
the mould with a copper cylinder, scraps of copper disposed around 
but not in contact with the mould, may be used. In some in- 
stances vessels are formed in separate sections, which are after- 
wards united by the same means, their principal surfiioes during 
the process being protected by a non-conducting substance such 
as crmiroon resinous varnish, the edges only which are to be united 
being exposed to the electrical action. 

[Frf nt«cU Hd. Drawing. See London Journal (Newton's), voL 19 {coi^^kud 
B&riet), p. IM; M ecfasnicf' 1fafi;mzine, toL S4^ p. 999 ; InTentora* AdTOcato» 
T0L4kP.SM.3 

A.D. 1841, January 21.— N» 8804. 

PERKINS, Angier March.— This invention relates to the oon- 
stniction of hot water heating apparatus and to the manufacture 
of pipes and tubes adapted to convey the heated water, and to 
otlier purposes. 

The new arrangement of the heating apparatus consists in 
returning the pipes to the furnace, in order that the water may 
t>e reheated as often as it is required to be circulated in a new 
direction. 

As regards pipes or tubes the invention is more particularly 
applicable to those which are cast, and refers also to the 
manufacture of the unions or couplings whereby they can be 
niore conveniently and securely jointed together, for which pur- 
])Ose the moulds and apparatus employed are constructed to 
produce icrew joints and couplings of a peculiar kind. The 
core which in the casting process forms the bore of the pipe, 
is made in the usual way, but the ends of the pipe pattern or 
model are furnished^ one with a right«handed screw^ and the 
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other with a contrary or left-handed screw, and firom the mid- 
l^gth to each end respectively of the union coupling interiorly, 
are formed screw-threads, one end right-handed, and the other 
left, so that when the ends of the two pipes are entered respec- 
tively into the ends of a screw coupling or union, and the letter 
is turned on its axis hy a suitable wxench, the ends of the two 
pipes are drawn together, a suitable elastic packing being inter- 
posed between them to make a sound joint. It is preferred to 
form the screw-threaded cores for the screw couplings in metal 
moulds. 

Expansion joints between socketted and plain ended pipes are 
made by casting a screw thread in the end of the socket to reioeive 
a short piece of pipe or gland, which is screw-threaded externally, 
is slightly conical inside, and is slid on the end of the plain pipe ; 
an annular packing of suitable material is placed in the bottom of 
the socket, and this is pressed upon by a metal ring against which 
the end of the short pipe, when screwed into the socket, comes in 
fictional contact. By this means the packet is compressed in the 
socket and forms a water-tight junction between the two pipes, 
whilst the ends have slight lateral liberty, by reason of the conical 
form of the inside of the gland. 

[Printed, 1*. Drawing. See Repertory of Arts, vol. 16 (neto series), 
p< 215 : Mechftnics' Magazine, vol. 35, p. 142 ; Inventors* Advocate, vol. 5, 
p. 70 ; Transactions of the Society of Arts^ vol. 54, p. 158.] 

A.D. 1841, February 8.— N° 8838. 

GREEN, Charles. — ^This invention relating to the manu&cture 
of tubes of brass or copper, made without seam by a process of 
drawing out or elongating short cast cylindrical ingots or tubular 
rings, is supplementary to a prior patent granted to this inventor 
and bearing date Jime 27, 1838, No. 7707, and consists : — 

1st. For the purpose of facilitating the process, in forming 
within the casting or tubul^ ingot at one end, a rim to form a 
stop for the mandrel, which has a corresponding shoulder instead 
of being coniform at the end as heretofore. 

2nd. Relates to a mode of readily and effectually placing and 
attaching the end of the mandril to the holder which draws the 
brass or copper ingot through the draw-plates or dies. For this 
purpose on the end of the mandril is formed a shallow projec- 
tion or head, and in the holder there is a corresponding recess 
to receive it, and a pin or cotter to secure it in its place whikt 
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the tabular ingot is drawn bj chains operated hj powerfdl ma- 
chinery, through a succession of dies or draw-plates^ and thereby 
gradually extended and reduced to the desired size, the draw 
benches and apparatus employed in the process being folly 
described and illustrated, also a bench adapted to the purpose of 
inserting the mandrils into the tubular ingots prepaiatoiy to the 
drawing process. 

Tubes intended for boiler purposes are made stronger at that 
end which is placed contiguous to the furnace ; this is effected by 
casting the tubular ingot internally smaller at one end and reduc- 
ing the size of the corresponding end of the mandril. 

drd. Casting and drawing brass or copper tubes adapted to 
receive engravings for the use of calico printers, such rollers 
having formed internally at one end an annular rim, and also 
throughout their whole length a projecting rib, which slides in 
a longitudinal groove cut along one side of the mandril, which 
is also shouldered, to correspond with the rim. 

[Printed, 28. 8d. Drawings. See Mechanics' Magazine, vol. 35, p. 190 ; Inven- 
tors' Advocate, vol. 6, p. 100.] 

A.D. 1841, May 22.— N<» 8963. 

WOODS, Joseph. — ^This invention relates to the constructional 
details of locomotive engines, comprising the use of wheels 
loose on their axis for curving, lubricating apparatus and 
reversing gear; to the universal union joints which imite the 
pipes that form the connection between the tank of the tender 
and the engine pumps ; to a fog whistle to be placed in front 
of the engine ; and to a rotary disc engine, which may be driven 
as a motor by the elastic pressure of steam or the hydrostatic 
pressure of water, and when actuated by motive power, it may 
be used as a force pump. 

The union junction designed for connecting the pipes which 
convey the water from the tender to the engine pumps, either for 
a single or double feed, consists of a channel way formed by a 
combined arrangement of tubes^ elbows and branches, so swivel 
jointed together in sockets, as to be capable of a self adjustment 
that will yield readily to any lateral, vertical, or longitudinal 
strain or separate movement of either engine or tender. 

[Printed. Is. Sd, Drawings. See Mechanics* Magazine, voL 5, p. 489; 
Artizan, vol. 8, p. 42 ; Inventors* Advocate, vol. 5, p. 857.] 
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A.D. IS-Jl. November 6.— N" 9140. 



CUTLER, Job.— Thia invention relates to the manufacture of 
welded iron tubes for use as flues for steam boilers, and to thn 
coaling of iron tubea with copper or copper alloyed. The Bkelp 
or baud of iron intended to fonn a tube has its edj^es cbarafened, 
in order that when the akelp is bent into a tubular form the 
edges may lap together. It is then, after having been placed in 
a furnace and its edges have become heated to a welding heat, 
drawn upon a mandril through elongated dies, or passed between 
grooved rollers placed upon the draw bench, the heating furnace 
being placed contiguous thereto. The pressure betwepn the 
dies or the rollers externally and the mandril within squeezes and 
welds the two edges of the skelp flrnily together. The tube* 
when cold are placed in diluted muriatic add, and baring after- 
wards been waalied to free them from the acid and all oxide, they 
are dressed over with a mixture composed of grease and powdered 
Ijlaek lead, and finally either in a hot or cold state they are again 
])]Bced upon a mandril and drawn through similar dies. Thil 
last process equalizes the thickness of the tubes throughout 
smoothes them both externally and internally, closes the pores of 
the metal and lays its grain in one direction. 

According to another method of welding the scams of iron ot 
steel tubes, hammers worked at a high rate of speed are used; 
these deliver a succession of blows along the seam, tiie tube 
being drown through the groove of a swage or an\'il over * 
mandril, whilst the hammers operate upon and weld the seam^ 
suitable appliances for gripping and dragging the tube heinj 
provided. The tube before it has time to cool is then passed 
through dies. 

Iron tubes are inserted within tubes of copper, or of copper 
and its alloys, and by means of a draw-bench, either upon or 
\vithout a mandril, drawn through dies or passed between 
rollers, and by repeating thia part of the process, they are at 
length reduced to the size requited. Osbom's Patent, dated 
March 1, 1817, No. 4105, is referred to 

rprintcd, Hid. Drswin?. See Eeparl:or> ui nji., ,im. .o ihchj fftthi;, 

■a. 1X1; Meohinica' MiuIBiinc. ml. 37. p. tgSi also vol.51, p. il; Patent 

*-■ - -• - ' - p,fli; >(ol.0,|ip.tl»»iidlB8i Bndvpl. 7.P.18*; CarrinffWin 
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A.D. 1841, December 16.— N» 9187. 

CHURCH, William, and HARLOW, Jonathan.— Thia in- 
veation relates to the manufacture of metallic tubes, and to a 
method of uniting Hiem to other tubes or pieces, for the purpose 
of forming the framework of bedsteads, and articles of fiumiture, 
also iron hurdles, fences, and other uses to which they are 
applicable. 

These tubes [are made to vary in diameter throughout their 
length, either gradually tapering or enlarging and diminishing 
according to the design and form required. These various fonns 
of tube are produced by the use of two rollers from sheets of 
metal previously cut to the required shape. The rollers disposed 
horizontally are mounted one above the other in appropriate side 
frames, and they are caused to revolve at a uniform speed by a 
pair of tooth wheels fixed, one on the axis of each roller. The 
surface of these rollers respectively is divided longitudinally into 
two sections by two deep channels cut or sunk along the opposite 
sides of each, and the segmental surfaces which remain are grooved 
crosswise, such grooves varying in breadth and depth according 
to the amount of taper or form required, the variations in the size 
of the grooves of one roller corresponding exactly with the grooves 
of the other, so that when they operate on the sheet of metal as it 
is drawn between them, they act as revolving draw plates or dies, 
their tendency to revolve being retarded by a weight depending 
from the periphery of a large pulley or wheel fixed on the end of 
the axis of the lower roller. 

The unions or parts which connect these tubes to other tubes 
or pieces are cast on to their end or ends, the moulds having dove- 
tails or tenons to enter and fit into hollow dovetails and mortises 
formed in the parts to which they are to be attached, eit)ier in 
right angular position or otherwise. Many examples of this part 
of the invention are described and exhibited in the drawings. 

[Printed, 28. 8J. Drawings.] ' 

A.D. 1842, March 7.—N° 9287. 

RUSSELL, Thomas Henry, and WHITEHOUSE, Cor- 
nelius.— This invention relating to the manufacture of wrought 
lion tiibes, the seams of which are welded by the pressure of dies 
wherethrough the heated skelps are drawn, refers more particu- 
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iarly to the use of a loose bar or mandril^ as a meass of affording 
the necessary internal support to the seam of the tube against 
the external pressure of the dies^ which are rigidly held to a 
draw-bench, and have the form of tongs or grippers, the opening 
or die being bell-mouthed and formed partly in one jaw and partly 
in the otheat. The skelp bent to a tubular form and heated to a 
welding heat^ the rod or mandril^being within it, is drawn succes- 
sively through three pairs of dies, each pair differing in form. 
The pass through the first pair of dies laps the edges of the skelp 
and partly welds them; it is next passed twice or thrice through 
the second pair of tongs which completes the welding of the seam 
reheating being resorted to when necessary. By reason of the 
mandril being smaller in diameter than the intended finished size 
of the tube, and the opening in these dies being ovate, the tube 
assumes a corresponding form, the mandril becomes fixed between 
its minor diameter, with the welded seam lying close to it along 
one side. The third pair of dies have a circular opening corre- 
sponding to the finished size of the tube, which when drawn 
through is made circular, and the bar or mandril is liberated. 
Instead of using the tongs or gripper dies, the grooved rollers 
described in the Specification of Letters Patent, No. 5109, granted 
February 26, 1825, to Cornelius Whitehouse, may be employed in 
combination with the mandril to weld and finish the tubes. 

[Printod, l(ki. Diuwlng. See Repertory of Arts, vol. 18 {new teries), 
p. 288 ; Beoord of Inventions, vol. 1, p. 96 ; Rolls Chapel.] 

A.D. 1842, July 6.— N° 9403. 

SCOTT, John Harrison. — This invention relates to several 
arrapgemflnts of a method of joining or connecting together the 
«nds of metal pipes; also to a method of making expansible con-i 
nections, consisting : — 

Ist. Li connecting cast-iron pipes by means of screw threads 
cast on one end of the pipes and annular nuts cast loosely round 
them at the other end, each pipe and nut being cast at one opera- 
lion. 

2nd. Li this case the annular nut is cast first, and afterwards 
the pipe with the screw-threaded end is cast inside it, the nut 
being coated internally with loam. 

3rd. First casting the pipe with the screw-threaded end, and 
afterwards casting the annular nut around the pipe in a suitable 
core box, the pipe being coated with sand or loam ; in >$ cases 
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theie niitB are loose ; they are preventud iliding off the piaia s 

of the pipes liy a shallow flanfie of eullar cast thereoii, and they 

are intended to engage witti the screw threads which are catt on 

the ends of the pipes with which the conneetion is to be formed- 

■Ith. Relates to connecting iirought iron nnd soft metal pipes 

manner, a collar sere »■- threaded being fixed on one 

. end of a pipe, and when the annular nut is slid loosely on the 

other end, the Utter is heated and jumped up or enlarged to pre- 

E sliding off, parking being interposed between the meeting 

rnda when the pipes are brought together. 

5th. Relates to a method of connecting pipes liable to expan- 

itraction. In this arrangement the jilsin end of one 

pipe is paaaed inside the end of tlie other ]iipe, which is socketted 

rw-threaded externally to engage with an annular out 

ea a packing of hemp or other suitable material lapped 

I round the pipe into the socket between the two surfaces, so that 

' the end of one pipe haa liberty to slide to and forth in the end of 

I the other, the action being limited by a groove in the socket of th« 

le pipe and a fixed stud on the other. 

rPrintrf. M. Dni«lng. Spo MechBnlra' Magarfrr, 

Eacord ot Pitent IiiTentidui, vol. I, p, *a4.] 

A.D. 1843, April 20.— N° 9703. 

BAND, John. — This invention relates to a process of manufactur- 

I ing tubes from short thick tubular rings of soft metal, respectively 

F containing a sufficient substance of the raetal to produce when 

I elongated a tube the required length and size. These short 

< tubular ringa may be cast to form, or produced in any other 

convenient manner. The apparatus employed compi'ises an an- 

L 'nular die disposed at the bottom of a cylindrical chamber, which 

J teceives the soft metal tubular ring. A plunger fitting accu- 

^Sntelj into the inside of the chamber descends therein, and is 

( furnished with a mandril, the end of which projecting downward 

I from its lower end passes concentrically through the die. The 

> tube is produced by hydraulic or other pressuru cm the upper end 

of the plunger, which has the effect of forcing the soft metal 

)ugh the annular space formed between the mandril and the 

lie, both of which require to be lubricated with oil, grease, or 

Bther suitable fatty substance, to facilitate the ojieration. By this 

mode of produeing tubes, the injury to the die and working parts 

,'of the apparatus, rcauiting frcin the heat of the molten 
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when according to previous processes it is poured into the receiv- 
ing chamber, is avoideil. 

The apparatus may be arranged to make tubes varjiDg in thick' 
nesB, according to the relative ttizes of the dies and mandrils, and 
taper tubes, tubea with a closed end, and tubes for general pur- 
poses may be produced. 

'ilie dies are made of tempered ateel and very^strong, especially 
for making tubes of tin, and instead of the receiving chambei; 
and plunger respectively being made of one piece of ateel, they 
may tie formed by laminating thick steel plates, the sur&ces of 

^^g^iA must he ground and accurately Stted together. 

^^^^■printBd, IDA DrKwin;, 9ee Bepertoiy of Arta. vol. $ (mslarged uria), 

^^^ A.D. 1843, April 20.— N" 970/. 

PROSSER, Richard, and CUTLER. Job.— This invention 
relates to the manufacture of pipes and bars, and their application 
to various purposes. 

lat. Connecting the ends of wrought iron gas or steam pipes. 
Instead of inserting the scretv-threaded ends of two pipes into an 
internally Bcrew-threaded short louse union pipe or socket, ons 
end of each pipe is enlarged and formed into a permanent socket 
by a machine adapted to the purpose ; these sockets are scretv- 
threaded internally to receive the plain end of a pipe, whi<di 
carries k screw-thread e.rternally. The pipe with its end heated 
to a welding heat is held between two dies, eulficient of the heated 
portion to form the socket lieing left projecting, to be operated 
upon by a punch and a socket die, or as they are called two ham- 
mers, one interior to the other ; these are thrust forward by eccen- 
trics alternately, the thrusts of the punch, faaving the effect of 
opening or expanding the heated end, whilst thettieket die keeps 
it in form externally. 

Describes a machine for scraping or smoothing iron tubes ex- 
ternally by means of four circnlating cutters, which by means of 
springs are pressed u[ion the outer surface of the tube whilst it is 
passed between them. By using two machines or two sets of cut- 
ters circulating in opposite directions, the rotation, or the twisting 
of the tube is prevented. 

Describes another machine for clearing oBf or removing external 
projections or superflnoua metri from iron pipes or bars. Thia 
machine operates by means of cutters, which aie c»,ua«,& te >^ 
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npoa the pipe or hea by t, weighted lever. It is intended to 

'n concert with a welding machioB, for which a pateat wss grented 

to Rirbaid Prosser. bearing date March 27. 1940, No. 8454. 

Fluting, shupiDg, and ornamenting metal tubes by drawing 
tftem in a heated stale between Toller dies. If the tubes are re- 
quired to be ornamented, then the roller dies must be engraved 
accordingly. 

Turning up the edges of narrow Bat plates to form tubes by 
means of a combined apparatus operating by the aid of a " wiirtle " 
ind preesing rollers, the plates being heated to a red beat. 

Cleaning scale, oxide, or other euperttuous substanee from the 
surface of welded metal pipes, hy means of steel or wire biuahes 
which revolve in contact therewith. 

Constructing bedsteads out of metallie tubes or bars. 

. SeeTnnsictionaartheSoriotyofArtS,' 
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A.D. 1843, May 9.— N° 9/23. 
HOOSE, JAMES.-;-Thia invention relating to the manufectUM 
wrougbt-iron tubes, consists (for the purpose of supplying in- 
il support during the welding process in combination with a 
draw-bench) in the employment of a fijted mandril or rod having 
n enlargement or bulb at its end which terminates in the dies, 
tte point or fore end of the bulb projecting through in front ; the 
Ucelp, which is heated to a welding heat in a contiguous furnace, 
is dragged through the dies on to the mandril rod or stem by the 
Chsiu of the draw'bencb, the bulb being inaide and filling the 
I tube at the point of pressure, thereby affording the necessary in- 
, ternal reeistence and support as the welding of the seam or lap 
I Joint progresses, the skelp being reheated, and the drawing re- 
1 Jieated until the welding is complete. The dies employed are 
] formed by the closing jaws of [lowerful tongs, which are held 
J. against a fixed support that forms a part of the draw-tiench. In- 
Jlrteftd of tongs or gripper dies, grooved rollers, which are caused to 
\ fotate when the sketp is dragged between them over the bulb of 
Jihe mandril on to the rod may be employed. The furnace is dis- 
posed at the fore end of the draw-bench, and to the back end, the 
tail of the mandril rod, the bending of which is prevented by a 
sliding tube, ia secured. 

. The manner in which the process of welding is performed by 
V{grooved rollers placed in front of the draw-bench instead of by 
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the die tongs is described^ as also the drawing pliers which are 

attached to the draw-chain and grasp the end of the heated skelp. 

[Printed. 6^. Drawing. See Loodon Journal (df&wi<m*8)t voL 25 (omi- 
joined series), p. 258.J 

A.D. 1844, March 14.— N» 10,098. 

HARRISON, Charles. — This invention, relating to the manu- 
facture of cast-iron pipes and of cylindric articles, consists in so 
forming the moulds, that not only several castings may be obtained 
therefrom, but it is stated labour is saved, and the castings pro- 
duced are 'superior to those ordinarily made in loam or sand 
moulds, which are severally broken up after each casting is made. 
The moulds according to the invention are formed in two half 
shells of cast iron, varying in size so as to be capable of holding 
the pipe about to be cast therein. 

The workman when making « loam or sand mould uses those 
materials in a damp state, apd of the ordinary kind, and he 
plastears the loam with his hands on the interior of the half 
** shells, and then by means of the sweep board or profile he 
causes the interior of the mould to take the correct form by 
moving the sweep board on its axis within a half shell ; and 
when the interior of the mould is thus completed with care, 
- ** the same is to be dried in an oven, such as is used when makmg 
dry cores ; and when the mould is dried the upper edges are 
carefully removed, so that when the two halves of the mould 
Gome togel^er they shall make a good joint. An ordinary dry 
core is then placed in the lower half shell .... and the upper 
' '* half shell is then placed on to the lower one, and the two 
■ ** are fixed together by means of bolts and keys or cotters, . . . 
" a * runner * or * git ' is then formed ; . .• . the casting may then 
" be made. After the casting has been removed, the two parts of 
^' the mould are to be examined, and if injured in any part or 
** parts, they are to be repaired by the workman, and then blacked 
** over again and dried, and a fresh core is to be placed therein, 
** and aiv>ther casting made, and so on as long as the mould 
*' lasts.*' 

[Printed, M, Drawing. See Repei'tory of Arts, vol. 4 {enlarged series), 
p. 289 ; Engineers' ana Architects* Journal, vol. 7, p. 370.J 

A.D. 1844, March 28.— N° 10,122. 
HARDY, James. — ^This invention relates to the manufacture of 
welded iron tubes from skelps, the edges of which may be pre- 
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,-Vioualy turned up by any of the known proee»ies. The welding 
iftpparatuB consists of three grooved rollers, in contradistinction 
the two (frooved roUera formerly employed in conjunction 
;h a mandril and contiguous to a furnace by Henry Oaborn, 
whose patent, dated March 1, 1817, No. 4105, is referred to and 
dcscrihed. 

The three grooved rollers, according to the present invention, 
are horizontally disposed one above another, their axes or spindle 
ends resting in appropriate side frames, so that in practical effect 
the thcee rollers act as two pairs, the middle roller engaging inde- 
pendently by turns with the other two, viz., with the roller below 
at the first pass between them of the heated skelp from the ^ont 
to the back of the machine, and with the roller above for tlie 
return pass of the bkelp from back to front. 

The heating furnace is pboed in front of the machine, in ordei 
that the skelps as they are withdrawn at the proper welding heat, 
may move in a direct Une towards the grooves in the rolls, wherein 
.lies, exactly between the rolls, the bulb of a long mandril hai-ing 
the extreme back end of its stem rigidly fixed to a stopping frame. 
This mandril receives the skelp or newly welded tube, which is 
forced by the grip of the rolls as it enters between them, over 
the bulb of the mandril on to its stem, which rests in an a4ji"<^ 
able semicircular trough, that by means of levers, ho soon as the 
tul>e has passed out from between the rollers ou to the mandril 
Htem and the back end of the latter is free, carries the mandril 
and tube upwards to the level of the grooves between the middle 
and top rollers, and presents it to the proper groove, their grip 
as the returning tube passes through them drawing it off the 
mandril over the bulb. By this means the tube is n-elded and 
brought into form, the bulb of the mandril determining the site 
and circularity of the bore as the tube is forced over it on to the 
mandril at the first pass between the bottom and the middle 
rollers, and is drawn off it at the return pass between the middle 
and the roller above, the groo\'e3 in the latter being a shade less 
deep than the grooves in either the middle or the bottom roller. 
ITriulcd, U. id. Drawinga.] 

I A.D. 1844, July 24.— N" IO,iJ72. 

' RUSSELL, John Jambb, and RUSSELL, Thomab H|;j 
— The object of this invention is to improve the 
employed for welding the seams of wrought metal tubes. 'Tbt 
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akelp or iinwelded tube, heated to a welding hcot, i 
groove or bollow fomied longitudinally in the upper surface nf a 
loDg tvavetling table, that is caused to move on a carriage i 
alternate directiona along the bed rails or frame of the apparatut, 
beneath a welding roller which is mounted directly above 
ia grooved to correspond witji the curve of tile upper aurface of 
the tube, and by pressure thereon as the latter naves to and fro 
beneath it, the welding of the seam of the tube is effected. Thia 
system of working is more particularly adapted to the welding of ' 
tubes large in diameter, and consequently of considerable weight. 
When a mandril ia used to support the tube internally, a part of 
the end of the latter ia turned down by a lever, so as to catch in 
a recess formed in the end of the table, and thereby enable it to 
hold against the pinch of the roller, and to drag itself over the 
enlarged end of the mandril, the opposite end of which is rigidly 
&xei to the framework of the apparatus. The to-and-fro move- 
ments of the carriage ore effected by means of a coarse pitched 
Bcreiv, which is driven by reversing gear, the change taking place 
at each end of the traverse of the travelling table. When tha 
seams of tubes with butt joints are welded, no mandril is ' 
wquired. 

^^P A.D. 1844, November 5.— N° 10,330. 

THOMAS, JosBPH. — (A communication.)— Thia invention re- 
lates to the manufacture of tubes of wrought metal, which is 
drawn cold into the tubular form, and (as described by the 
patentee) may be either single or double, "that is to say, the 
" finished tube may consist of one piece of iron, turned up ai 
" united at the edges, or of an internal and an external tubular 
" shell, each shell being united at the edges and at the circum- 
'■' ference, and the one within the other. A band, strip, or plate 
" of iron, of a size and thickness varying according to the tube 
" required ia taken, and the two sides being turned up |an 
" embracing strip or clasp of iron being sometimes introduced,) 
" the edges are brought together, united, clasped, and drawn 
" cold by suitable machinery through dies." 

The draw-bench or apparatus employed is of the aame kind ] 
as that ordinarily constructed for the purpose. Tubes so made 
may be immersed in a bath of tin or galvanized, according ta 



lii.Bd. Drawinga. SeeBepertorjotAi 
--■ ■-=811, vol,!, 11.87.] 
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tr." r.'i* ..-'• if • . ' Tr.'\i\ ..r wL.fh they are cmnpofled. cfae malt 
r,'- r./ :i «.,.. J :: . :--.jr.* Hif*-. wtioiher two tubin be empkyfed. 

or :i. -.:.:/.• r*- • a ?:. r!, !jr-, «>j the joint or seam tamed 

fitji'T ir.v. nr : . ',.- ','irv.;i.-i-. rii.«i *■ rured br a loDzitodinJ clasp. 
'rnirrt'-n 'J.rf-r'-ri- • t:trn:.!-s t :he** tiilie« in traBsrerse seetioD 
ar; f\*:v:ri}t*-f\ an I ili .-♦r;i»f'i|. 

.\.\). Hl.i, March >.— N» li),S46. 

SKLKV, (iFiORfiK. — Tliis invent inn. relating' to the mamiiSMtiiie 
of UToiiffht irfjn wf-hlfd tiihf*. cnnsists in : — 

\st. The ])reparation of the ^kelps or long narrov wioofht- 
iron plates, which an; ifvcrally taken at a reil heat from a ftn^ 
nace and directly presented to and [wssed between a pair of 
rollers, which turn up the two ed(?e.s of the skelp and faiCBboD 
between two fixed cheeks, which have the eflPect of bendxiif it 
along the center, and press tlio edfres over towards each o^er; 
thence the skelp passes between two grooved rollers on to a 
stationary mandril which has an enlarged end that lies in the 
grooves directly between the rollers and passes into the skdp, 
which assumes a tubular form. 

2nd. llie welding process, which is effected by foor disc rollen 
with grooved peripheries that meet at a common center, and col- 
lectively form a circular opening or die, there being the enlarged 
end of a fixed mandril projecting into the opening from thebad^ 
of the machine, and in front the skelp at a welding heat is pre- 
sented to the opening between the rollers through a bell-montiied 
guide piece, which is furnished with four scrapers that xemofe 
all the scale and scoria from the surface of the skelp as it is 
drawn on by the rollers and forced over the enlarged end of tiie 
mandril on to its stem. 

3rd. Removing or shaving off by means of suitable cutters 
disposed at the back of the welding rollers, any fins or feathers 
formed on the welded tube at the angles where the edges of the 
rollers meet. 

4th. Arranging a furnace with a door at each end between'the 
two-roller skelp bending machine and the four-roller welding 
machine, so as to be able conveniently to ser\'e both machines. 

5th. Applying a mouthpiece for guiding skelps heated to a 
welding heat between two grooved rollers, so as to ensure that 
one of the rollers presses directly upon the seam. 
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Stb. Straigfatening pipes or tubes after the welding ptoceas,.' 
and whilst hot, b; tin agipamlus which stretches them longitudi* 1 
nally, in which position they are kept until they cool. 

7th. An spparatus of the natnre of u turning lathe, deugnej I 
for cutting off or trimming huth ends of flnislieri pipes sim)^ I 
taneouBly. 

[Printed. Ss.lM. DmwinBs.] 

A.D. 184.% April 15,— N- lU.Cdl. 
RUVLE, Gburge, — This invention rektea to the manu&ctuie I 
of tubes adapted to locomotive, marine, steam, g&s, and othet 1 
purposes, and coasiats in forming such tuhea from skelps, tikt 
object being by meana of rollers and grippers of other dies, tv 
effect the closing and welding of the scam, and the rounding 
smoothing, and finishing of the tube, hi'fore the tnetal when onot I 
heated has time to cool, the skelps being heated, and hy the 
oidinary banding machine previously brought into the tubular 
form, ao that the edges of the seam meet oi overlap. The heat- 
ing of the bent skelp is effected in an air furnace of sufficient 
size to raise the skelp to a welding heat throughout its whole 
length, and in this state either upon a mandril or otherwise it ta 
presented to the rolling machine, which consists of two rollers 
horizontally mounted in suitable side frames. Each roller is 
fumlBhed with a senes of six semicircular grooves, graduating in 
size from the largest at one end to the smallest at the other, so 
that when the rollers are placed in position one upon the otbe^ 
the several grooves in each correapond and form a eeriea of J 
drculai openings of gradually diminishing size. I'he heated > 
akelp is &Bt passed between the grooves forming the largest I 
opening, and then immediately tlirough the next in size at 
OD, and when the seam la propei;!y welded and the tube rou 
it is taken to a draw-bench, and either dragged through a pair I 
of gripper dies which scrape, smooth, and finish it, or it is drawn 
through a solid die, the choice of dies depending mainly upon 
the nature and quality of the iron. 

EPriolad, llid. DnwioB. SeeBoclmnics" Hagaiiuo.vol.W.p.SSTj 

A.D. 1845, May I.— N" 10,W9. 
PROSSER, RicKABD. — This invention, relating to the successive I 
proeosaea employed in the manufacture of wttmg\i\. meXfii * Aiw!^ ■ 
tubes as^ to the machinery And apparatus BmpXn^eijCOOffli.W'ai.'S' 
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1st. Catting and shaping by meuu of dreubr ahean i 
coRen the edf^ of the nuruw plate) oi skdp* ptevions to tbur ' 
hdnK turned up or beat into the tubslar fonn, and prepaiatoij 
to welding. Tiro modes are described ; scrordiit" to one method 
one edge of the plate is doable berilled or V-formed, and the other 
edge U V-gKM)ved, lo that ooe &ts into the other when the edges 
come together ; and bj the other method the tn*o edges are 
rabbetted, one on the upper side and the other on the under side, 
so that when hrongbt together they fortn a half lap. 

2nd. Turning ap the edges of the skelps bi means of trougb- 
fomed moulds and corrcspondinglr formed pressei dies operated bj 
bjdraalic or other pressure. The first stage of the process turns 
up the edges of the akelp, the seeoud turns tbero over, and the 
third, hj means of two semi-drcolar moulding dies, closes them 
and imparts to the sltelp a tubular form. 

3rd. Fastening together the edges of tubular skelps hj inlaying 
double dore-tailed cramps into corresponding double dove-tailed 
notches cut in the two edges of the skelp. end welding a short 
portion of the ends of skelps preparatory to beating and n-elding 
the n-bole length. 

■Ith. IntroduciuK skelps into furnaces by means of a long bu 
and other contrivances which deposit the skelp easily in a hori- 
zontal position on the heated lied of the furnace : and when 
heated to a welding heat tbrouj^hout its whole length, withdraw- 
ing the skelp through a door at the opposite end of the fiirnace, 
the skelp, to prevent its bending as it leaves the furnace, being 
supported by a grooved roller and gently pushed fonrard by a 
rod at the back end. 

5th. Welding the edges of tubular wrought iron skelps by 
pauing them (when taken f^om the furnace at a welding heat) 
through grooved rollers co-operatins in combination with a piut 
of grooved guiding cheeks, which in case of necessity are capable 
of lateral yielding, the rollers having {if preferred) an alternate 
forward and backward motion, so that the skelp may be passed 
mil returned, the rollers and cheeks operating in both directions. 

Gth. Relates to the welding by means of rollers only one half 
ir n portion of the length of a skelp at a time, the rollers having 
luiiketi places for passing in the tube, are caused to turn a single 

rolution only in cither one or both directions. 

7th. " Preparing the ends of welded iron tubes for being welded 
" together end to end, in continuation of length, by formiag a 
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" Tee groove around one of the two enda wliich are to be tvelded I 
" together, and forming a double bevil around the other of those 1 
" ends, which vee groove and double bevil will fit true one into 
" the other, and then tatfttmag together the two euda which are 
" so fitted bj inlaying double dovetailed cramps into correapond- 
" ing notches cut out in the two ends ; and after being so |)re- 
" pared, the joint to be heated and welded, by hammering or 
" otherwise." 

Pth, Cleaning and smoothing the surfaces of raetal tubes by \ 
placing a number of them lengthwise in a horizontal cylinder. 
When the latter revolves on its ajcis, the tubes roll over and rub 
against each other, and by this means their external surfaces are 
cleaned and made smooth ; and inside each tube is placed a metal 
rod, whereby at the same time they are cleaned and smoothed 
internally, 

9th. Straightening and making tubes truly cyUndrii?al by 
laying them in a heuted atato between rollers in the direction of 
their length, the rollers revolving in one and the opposite direction 
altemateiy, the ends of the tube being supported by an angular 
trough at each end of the machine. i 

lOtb. Mounting rolling machines on base frames supported on 
wheels adapted to run on horizontal rails, in order that such 
machine may ntien required be cajiable of removal for repairs or 
otherwise. 

11th. Relates to the process of grooving the rollers employed. 

I2th. Cutting or severing tubes or the ends of tubes by means 
of cutting tools ; the tube under operation is fixed and the cutting 
'tool which revolves round the tube, is carried by a slider that 
advances mechiinically, and gradually cuts into the tube. By 
means of this apparatus both ends of b tube are cut off at the 

13tb. Relates to the fixed mandril employed in the process of 
rolling tubes, the head of which mandril instead of being, as ia 
oauollj the case, solid, is made cup-formed and collapsible, so that 
it will yield in case of accident from sticking fsst or dogging, and 

I by avoid breaking the gearing or other parts of the machinery. 
iEman 
!f to th. 



A.0, 1845, May 6.— N° 10,654. 
£MAN, James. — [A communicalion.) — This im 
If to the manufacture of wrought metal tubes t 



pipes for ' 
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railway purposes, and also for the oonTejinoe of water, gas^ and 
other fluids, consists in forming such pipes and tubes in curved 
longitudinal sections, bent to the required angle at the edges to 
form flanges, which when rivetted together radially project exter- 
nally along the pipe. In some cases (according to one example 
shown and described) a pipe is formed out of a idngle narrow 
plate or band, gradually brought to a cylindrical form with its 
marginal edges turned or bent to a right angle outwards by 
drawing it either in a heated or cold state through a succession 
of dies, the flanges being afterwards rivetted together and made 
fluid tight. Some examples shown consist of two longitudinal 
sections and consequently have two projecting ribs formed by the 
flanges, one on each opposite side ; other examples are showi^ 
formed by three sections, and others with four, the four longitu- 
dinal ribs or flanges projecting radially from the four opposite 
sides relatively 90° apart. When the tubes are composed of two 
or more sections, instead of drawing the metal pieces into sec- 
tional form by means of dies or draw plates, the process of rolling 
may be resorted to. 

Tubes of wrought iron applicable for atmospheric railways, are 
constructed by connecting and rivetting together in the same 
way, two or more longitudinal sections previously brought to the 
required form, two of the meeting flanges beii^ left apart to form 
the two sides of the longitudinal slit or opening, through and 
in which the part that connects the carriages to the piston passes 
and moves along. 

The end flanges when used for connecting these pipes are made 
of wrought iron, heated and shrunk on, and secured by any con^ 
venient means ; other modes of connection may be adopted, and 
to prevent oxidation^ the pipes may be coated with zinc by the 
galvanizing or other methods in use. 

[Printed, 6d. Drawing.] 

A.D. 1845, June 3.— N» 10,696. 

WHITEHOUSE, Cobnblius.— This invention relates to the 
construction of welding and hammering machinery, adapted tQ the 
manufacture of gun barrels and other tubes. The machine fijst 
described, adapted to weld the lapped longitudinal seam of gun 
barrels and tubes, operates by means of revolving hammers 
mounted on the end of a hammer shaft, to one end of wfaieh is 
imparted a compound motion. This shaft is longitudinally oon- 
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to the dririog >b&ft by a universal joint at one end, so tbat'1 
the other or free end carrying the hammers is free to rise and fall 
whilst revoWiog, which baa a oombiaed drawing and hmnmering.' 
effect on the joint of the tube under procesa of being closed. 
When cjlindrical tubes are being closed, the striking surfaces' 
respectivel; of the anvil and of the hMiimer are concare. ojid in 
the case of square tubes they are tiat, the tubes in both cbsb» . 
beinff worked on mandrils of Builable form. 

The machine employed to weld twisted gun baireis and tubes,, 
or such aa are conlpoaed of anumber of shoct tiibes and ha^'c their 
aeams ruuning croBswise, operates by means of a pair of long 
pressing dies or swages, which are held on fixed studs at one end, 
and are caused to dose upon the tube, when the latter is heatei^ 
to a welding heat and placed directly between them on a suitablA 
mandril by strong screws. These dies embrace the whole length, 
of the tube, which wiiilBt pressed upon laterally by the dies, ift 
forced endwaja by the screw that operates the croeshead to whicli 
the mmtdril is attaohed. 

The finishing of tubes is performed hy pressing rollers or by 
bell-mouthed dies, and dies, which operate externally upon the 
tube. During the operation the tube is supported internally upon ' 
a mandril, that has an enlargement at one part to equalize in | 
conjunction with the rollers tlio internal size of the tube, when it 
is forced or drawn through by a screw. 
[Printed, Is. DrawiiigB.] 

A.D. 1845, June 6.~N" 10,?H), 
HARDY, James.— The object of this ini'eation, relating to the 
manufacture of welded tubes, is to effect the welding and rolling 
before the akelp whilst heated to the welding temperature has 
time to cool. In the machine employed are mounted burizontally, 
in pbibUbI position one above the other, two rollers, which are 
furnished with a series of corresponding semi-circular grooves, 
respectively graduating in size Jrom the largest at one end of the 
roliera, to the smallest at the other. These rollers act whilst i 
turoinp in cither direction, for trhlch purpose they are driven by ' 
reveraing gear, consisting of a shding clutoh that engagea with 
either of two mitre wheels wiiich are driven in opposite directions 
by on intermediate mitre wheel, the two wheels being free to 
revolve vpon one end of the axis of the bottom roller, the clutch. 
sUding on the axis between them, its driving \iee\iti cvntjuivQ^-wS^fl 
them a/(iernatB/f according- to the diieot\ou oY oio'tvtnv Ttto^ 
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The machine is furnished with a »eri™ of mudriU, which abut 
against a atop iiaiTie fixed a suitable distance fiani tHe machine, 
the direction of the mandrils tieinii; coincident with the eroorea 
in the rollers, their free ends which are oriforra, reaching to 
between the ^^roovcs of the rollers and terminating there. 

The skelp taken at a welding heat from the fiirnace is imme- 
diately presented to either one or other of the largest of the 
grooves best suited to its size, and is immediately drawn by the 
grip of the rollers through them, and forced upon the mandril rod, 
which ia then slightly turned on its axis and immediately re- 
ned through the same groove, the motion of the rollers being 
reversed; in this way the tube is welded by the first or second 
es, and any inequalitiea on its surface are rednced. If re- 
quired it may in like manner whilst heated be passed through the 
other smaUer grooves in rotation, thereby to reduce its diameter 
Mid substance and increase its length. The inventor says " 1 am 
" enabled to weld and make both lap and butt-joint tubes or pipes 
' n-ith equal facility, and also to weld, form, and make tubes or 
" pipes from spiral strings or narrow strips of tmisted metal," 

al{NialiM's),yn\.lS {conjaiiail 

A.D. 1345, July 21.— N" 10,779. 
BRETT, Jacob. — (A eomtriumealion.) — This invention relates to 
a, system of railway propulsion, operating by means of compressed 
air. and to the manufacture of the tubes and junctions. 

A descrijition of that part of the invention which refers to the 
system of atmospheric propulsion, will be found in the series of 
Abridgements relating to Railways. 

With regard to the tubes employed, nUich are also applicable 
for water, gas, and other purposes, it consists, first, in manu- 
facturing such tubes " of sheet iron or metallic plates combined 
' with mastics, or coated with bitumen, resinous, ssphaltic. aui- 
" ]ihurous, or composite fat bodies, loiied with pulverized matters, 
" so as to preserve the tubes from oxidation, and give a greater 
'' consistence and strength to them. Second, iin apparatus for 
" melting and distilling the bituminous matters, and the manu- 
" fncturing of the maatJcs in general, lliird, for the screw heads 
" of east metal connected and soldered on the sheet-icon tubes by 
" means of moulds, and run in at one casting. Fourth, for a 
" system of socew heads practicable to shett-icon tubes, or to 
" aietnllic plates, either by pieasuiD tetweeiv two {i;nKnea oi fmW. 
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" Oflindera, or by percussion between two grooved matnxea. 
" Fifcb.foTanucliinG tofonn the shouldera or collars of the tubes 
" by means of two cylinders. Sixth, for a maDhine to cun-e the 
" sheet iron, and form the tube of small diometer. Seventh, for 
" a cutter with a matrix to cut the dovetuU uniform, and to 
" pierce two parallel holes in the tubes, after they are formed into 
" cylinders, which facilities the work of the longitudinal joint of 
" the metal tubes. Eighth, for a machine adapted for applying 
" the mastic or bitumen, on the metal tubes, and to cool them 
" during the operation." 

The machine for curving or bending the sheet metal into the 
form of tubes, operates by means of two pairs of disc wheels or 
roUera mounted on a^ies which revolve in suitable bearings. The 
peripheiy of one of the discs of the first pair which operates la 
grooved, and the periphery of the other is rounded, so that when 
the sheet of metal is passed between them longitudinally, it is 
bent into a trough-Uke form. Both rollers of the other pair of 
discs have their peripheries grooved, and these grooves form a 
perfect circle when the edges of the two discs are brought together, 
and they complete the tubular form of the plate when it is passed 
between them on a mandril, which is afterwards withdrawn. The 
edges of the tube are united by a series of dovetails, which are cut 
out by a punching apparatus, similar in its principle of action to 
a fly press ; the joints are afterwards soldered. A socket or 
shoulder is next formed on one end of each tube by means of two 
long rollers or arbors, preparatory to the casting on the ends of 
the tubes a icrew coupling, for which purpose suitable mandrilfl 
and moulds are employed. The union screw threads may other- 
wise be formed on the ends of the tubes by a machine which acts 
by pressure and percussion. 

The remainder of the invention relates to coating the tubes 
eiternaUy and internally for the purpose of preventing oiidation, 
with resin, asphalte, caoutchouc, or any other bituminous or oily 
substance. 



[Print 



t.ed. Dmi 



A.D. 1S45, AuRust 14.— N" UI.SIR. 
RUSSELL, Thomai Hbnry.— This invention relates to the I 
manufacture of welded iron tubes. The tubular skelp, drawn i 
furnace at a welding heat is placed upoTi».ifta\\iri.«i 
iventor terms a "beak iron," \vliic\\ Viaa awoiVxTv^ waSa.'*^ 
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steel and is rigidly fixed at one end in a horixonial fNMltion, its 
free end projecting over a draw-bench. The free end -of this 
beak-iron affords the necessary resistance and sappoft whea the 
lap joint of the tube, in order to weld it, is pressed upon by a 
roller whilst the tube is drawn off the beak-iron by the action of 
the draw-chain, to which the grippers that have hold of tiie tnbe 
are attached. This system of working answers for tubes of hrge 
size, which are welded thereby at two operations, one half at a 
time. In making small tubes, the mandril or beak-iron is reqnirei 
to be longer and of small diameter, and consequently as it has 
not sufficient substance to support the tube and its own weight 
horizontally without deflection, it is supported by a roller beneath 
the tube whilst the welding roller above is operating upon the 
seam, the draw-chain dragging the tnbe forward, the skdp in this 
case being drawn direct from the furnace on to the beak-iron. 

[Printed, 28. Sd. Drawings. See Repertory of lata, yoL 8 {enlarged terUt), 
p.fi6.] 

A.D. 1845, September 26.— N» 10340. 

NEWTON, Alfred Vincent. — {A communication.) — Tlie db^bCt 

of this invention, which relates to the construction of. apparatus 
operated by hydraulic pressure and adapted to the manufrustqiein 
continuous lengths of lead pipes, is during the process of manu- 
facture to line such pipes with an internal coating of tin. So frr 
as regards the production of the leaden pipes, the apparatus 
commonly in use is employed, the lead in a fluid state being forced 
from a containing chamber through an annular space or channel 
formed between a circular die and a concentrically fixed mandril. 
This mandril for the purposes of the invention is made hollow, 
whence lateral passages open into an external annular recess^ the 
cavity in the mandril being in communication with a chamber 
attached to the apparatus containing the molten tin. Before the 
newly formed lead pipe is forced off the end of the mandril, it 
passes over the annular recess, into which the tin continues to 
flow through the internal passages, and being brought into con- 
tact with the internal surface of the pipe, it attaches itself thereto, 
forming a coating the thickness of which is regulated by the size 
of the end of the mandril, which smooths the surface of the tin 
as the lead pipe is forced off. 

[Printed, lOd. Drawings. See London Journal {Hevfton's), vol. 29 (con- 
oined 9erie9), p. 18.] 
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A.D. IP'IS, December 5.— N° 10,981, 
BESSEMER, HsMiy.— This invention relates, lit., to the us^ 
for exbautnig the main tube of atmospheric railwaya, of s stum 
engine and air pump disposed in a direct line, so that one piston 
rod oames both pistons. 2ad. Regulating (be working of the 
^de valves. 3rd. .\ combined rotary air and steam engine. 4th. 
Applying " air fannere " to rotary engines, the same being worked 
dinct by the engine shaft. 5th. Relates to the longitudinal valve 
of the atmoapheric traction tube. 6th. To tha sealing and re- 
■ealing the valve. 

The last part of the invention relates to tlia construction of the 
core bars employed to form the interior or tubular cavity of pipe*, 
railway tubes, and boUow eolumns, the object being to avoid the 
use of the bay bands which are usually employed to lap the core 
'bar and lupport the external ooating of loam, and n^iich frequentljr 
gives way uoder the pressure, when the metal is poured into the 
mould, aiul as a consequence spoils or alters the internal form of 
the cBStiDg:. To remedy this the hollow core bar is externally 
ftimisbed with a series of projecting rings, disposed at intervals 
throDghout its whole length to support a covering of wire gauze, 
or one of thin perforated sheet metal, eitiier of which in lieu of the 
hay bands may be used to support the outer covering of loam, and 
fonn a leriea of interapacea between the projecting rings, so that 
the air which, during the process of casting is forced through into 
the hollow of the core bar, has a free pB.s3ago to escape, whilst the 
true external form of the core is duly maintained. 

[Printed, 2j. ad. DraRings, Scs Pmctical Mr^huiica' Journal, vol. t, p. lil.] 

A.D. 1SJ6, March 35.— N" ll,l-!y. 
^MITH, CuABi^a. — This invention is multifurious in its 
objects, and relates to a great variety of articles and things f(« , 
ilomestic and other uses. Amongtit the articles enumerated and ' 
and which belong to this series of Abridgmenti,, tiiere is under | 
the fifth head of the invention, a fender, which is ao contrived oi 
also to serve the purpose of a fiic-guard. Within the upright ' 
front of the fender are fitted one. two, or more slides which, when ' 
down are level with the fender top, but ivhen lifted and secured j 
by spring catches, tbey effectually guard the fiie ■, -wtwi. t 
1 for that purpose, the catches aie pUh^L&A, \ni^ wtAfl 
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slides descend. Under the seventh head of the invention, 
amongst the articles and processes therein enumerated, is a, 
method of lining iron pipes with other tnhes of e&rthenware or 
gloBB, and also a mode of applying enamel to the internal surface 
of iron pipes, with a view to p^e^'e^t oxidation. Inside the pipe 
(which is previously cleaned) is inserted an apparatus compii^ng 
a lang gutter or trough, which has projecting from its underaide, 
a row of bristles, forming a brush that extends from end to end 
of the pipe, and in contact with its inner surface. This appa- 
ratus is provided with an axis which projects from each end of 
the pipe, and resting in suitahle bearings, ia capable of being 
turned hy a handle. The enamel (about the consistence of cream) 
is poured into the trough, which when the handle is turned is 
upset and the enamelling substance is deposited in the pipe, and 
evenly distributed by the brush over its internal Bur<ace. The 
apparatus is then withdrawn, and the pipe is placed in an oven 
where the enamel is burnt on in the usual way. If tbe first 
coating is not Buffiniently thick the operation may he repeated. 

The glass and earthenware tubes employed for lining iron 
pipes, are smaller externally than the bore of such pipes, so that 
when a tube of glass is placed upon a mandril and inserted in 
an iron pipe, a thin annular space is formed between them; 
this space is to be filled «'ith hot liquid pitch, cement, or any 
other suitable substance, or composition that wiU afterwards 
solidify. 

rPrinled. S«. ad. Drftwimn. 8bo London Jonrnal (Xetclon's), \(A, 29 (mh- 
joiHerf»«nM).ii.SS6; BoU« Obopel.] 



A.D. 1846, May 5.— N" Il.l't?. 
CHURCH, William.— The first part of this invention relatM 
' to peculiar constructions or arrangements of stamping ma- 
" chinery suited to the formation of a variety of articles of the dish 
ir shallow pan kind, too numerous to be particularly described, 
' such, for instance, as the dishes or pans for candlesticks, and 
" also dishes, pans, or shallow vessels to he made from metal for 
" a great variety of other uses, and which said improved ma- 
" chinerj- is likewise applicable to the beating of bars, plates, or 
'' pieces of metal for welding, embossing, medolling, flattening. 
' attaightening, and otherwise forming metal into shape? for an 
innumerable variety of useful jiufpo?e.i." 
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■ The second part " applies to certain constructions or arrangacj 
'' ments of machinery by means of which I am enabled^ J 
" to bend up and connect the edges of plate melal b< 
" produce s variety of tubular forma suited for the making ot 1 
" sockets for candlesticks and other tubes and tubular articlu 
" of different kinds, either cylindrical, conical, or of other ahapca, 
" applicable to many useful purposes." These tubes and tubultp 
wticles are made of sheet metal cut to the required form andi 
lize, and brought into a cybndrical shape by machinery, in whiol>< 
the compressing power is obtained by the act of straightening, 
jointed levers, and in which dies of the siie and form suited ta. 
the work, and corresponding mandrila are employed. The plate* 
are first brought into the cyhndrioal form, and the edges an i 
afterwards lap-jointed by welding, for which purpose the tubelji 1 
are heated to the required temperature in a suitable furnace, andk J 
thence being token and placed on the end of a mond 
joints are operated upon by dies. Hollow rails for railwi^, 
purposes are formed in a machine by the action of dies, the platen 
being previously heated, In carrying on the process of welding 
the seams of tubes, it is necessary immediately after the operation 
is finisherl before the metal is allowed any time to cool that the 
mandril be withdrawn, otherwise if the metal be previoualy 
allowed to cool and contract, the mandril will become fixed anA 
immovable. The arrangement of the dies and the machines am 
modified to perform different operations according to the descripa 
.And nature of the work required. 

iied,W.ed. Drawing!. Beu Patent Journal, vol. Z, p. ;i;.:i 
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A.D. 1846, July 14.— N' 11,2U6. 

STEWART, David Yoolow.— This invention relates to tha, I 

construction of the moulds employed for casting pipes and othwi J 

cylinders, whereby (it is stated) " much of the labour heretofoB 

necessary for ramming the sand will be saved, and at ■ 

tune the errors of constructing moulds for such pmposei 

which are consequent on having the moulds made in aepara 

" parts, will be avoided, and moulds of very great truth ai 

accuracy will be obtained." 

The mould bo.-c vertically disposed, is made (by preference) it 
two longitudinal halves firmly held togethei b^ KraiMW Wa*.'^-'" 
and keys ; tbe pipe j/attern is placed p\a\n end. iowws'Kt^ ™''»^'*' 
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a tubular preeser, that is introduced at the upper end of diid 
lowered into the mould boT by menna of a erosBbead sliding 
vertioally between two upright guides, one of which revolTOS. At 
the eitreme end of the presaer are two or more projecting helical 
presaer blades, and there are other projections above for loosening 
or preventing any lodgment of the moulding sand, which is 
thrown in at the top or aocket end of the mould box. The 
tubnkr preaaer is eauaed to revolve by a spur wheel on its upper 
end actuated by a pinion which has liberty to slide lengthwise on 
the guide which revolves, which guide being a square bar, when 
rotated by the driving power, carries the pinion round. TTie 
moolding sand being thrown in at the top of the mould boi, is 
as it falls pressed down by the helical blades on the lower end of 
the revolving preseer, which as the mould box fills gradually 
rises and leaves the pattern in the sand. The pattern is after- 
wards raised and withdrawn, and auxiliary pattern pieces are 

, empbyed to form by hand the sockets or flanges as the eaie. . 

^^ may be. ^^^1 

^^ A.D. 1846, August 2a.— N' U^GO. ^^^^ 






ROUSE, Jambs. — This invention relates to the manuisftureof 
welded iron tubes direct from the dat plate or akelp, which is 
drawn out of the furnace, turned up, made tubular and welded 
at one operation of the machinery, there being the bulb of r 
mandril to support the tube internally, and an air blaet (either 
hot or cold) directed upon the seam as it enters between a pair of 
welding and shaping rollers. After the edges of the plate have 
been chamfered to lap together obliquely, the two corners of one 
end are turned up and tapped one over the other, so as to make 
that end smaller in diameter than the intended size of the finished 
tube. The plate thus prepared is placed in the furnace, and when 
at a welding heat it is drawn forward, and the tnmed end is passed 
tlirough a bell-shaped mouth-piece placed directly in front of the 
grooves of a pair of welding and shaping rollers, and introduced 
sufficiently between the grooves of the rollers to be gripped on 
the other side by the pliers, or secured to the conical end of a 
draw-rod which is attached to the chain of a draw-bench disposed 
at the back of the rolls and in a direct line therewith ; the chain 
i>f the draw-bench being then set in motian, the skelp (as de- 
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anihed by the inventor) " will be drawn through the bell oi^ I 
" mouthpiece, and owing to the ridge on the bell or mouthpiece I 
" the one edge of the skelp will be caused to overlap the othen I 
*' edge, and when the skdp has left the bell and it ia in the pinoty ■ 
" of the rolls, the place of contact with the rolls being the poinfj I 
" which gives the weldinft presam'e, the mandril being withii^ I 
" and offering reaistance to the internal part of the tube. tietwecq( ff 
" the beck part or small end of tlie bell and the entrance of thtt 1 
'' rolls I have fixed a pipe or tube, through which there is coitg J 
" veyed either hot or cold blast, blown by the engine or other f 
" mechaniesl means ; the end of this tube is fixed over the seam f 
" or joint of the alielp or tube. The blast will have the effect of 1 
■' producing; the metal at the seam or joint into a partly Uquid J 
" state or state of fusion, 'I'lie roUs revolve by maohineiy u^ I 
" tnverse at the saine sui&ce speed as the chain on the dram f 
" bench, ao that the draft on the tube is eased, and the draft hj 
" not the tendenry to stretch the tube more in one place th&a 
" anothar, nor to pull the tulie in two. Tlie mandril is placed HM ■ 
" front of the bell or mouthpiece, the bulb protruding through. 
" and into the groove of the rolls. . By this process the ske]|^ 
" with the one end turned up is produced at one heat and at oan i 
" operation into a lap joint welded iron tube." 

When the skelpa are heavy, the draw-rod is passed between U^' I 
rolls, through the bell mouth-piece and into the turned up ea^ 1 
of the akelp in the furnace, and the skelp is drawn out by it, an^ I 
dragged directly through the mouth-piece and the rolls. 

. [Printed, 1». id, DrawingB. See Rupertory of Arts. toL » (enlarged hi 
p. 26J; pBlsnt Joumiii; i-oK 3, p. «86^ nnd Enginoera' juid Archil 

A.D. 1846, September 1?.— N" 11,377- 
PALMER, WiLLiAM.—This invention relates to apparatiS 1 

applicable to lumps, and to ornamental tubular pillars adapted ] 
thereto and other purposes ; also to pipes for conveying liqmdl . 
and gaaeotis fluids. These pillars and pipca consist of two pipes 
combined, one of glass disposed within the other tube which w 
of metal. When used for ornamental purposes, the glass pipe of i 
piilar forms the outside, and the metal pipe or tube, which i: 
much less in diameter aa to leave an annular interspace between ' 
them, the inside; this space is filled with ^laatec of -^9^ tfc 
other cement; the cement is aeen through the ig^ssa, toiA. ■«"w». 
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colored or the interior of the ylasa tube is grained or omamentetl, 
various pleasing effects may be produced. When tubea ate made 
for convcjing liquids, the metal tube forms the exterior. Pro- 
vision is made for preventing tbe outflow of the cement, whirh 
is introduced in a liquid state, and when the ends of such tubes 
and pillara are connected, a wrapping of cotton saturated with 
bees wax softened with oil, is lapped round the end of the inner 
tube, and a collar or union of glass or metal ia slid or soren«d 
over the juDotion. 

[Printed, It. Sil. Dmvlnm. Soo London JaumnM^eu^aii't), vol. Si (cox- 
jsiHd HriM}, p. 170 : Pnlcnt JdutiiiI, ial.3, p. 714.] 

A.D. l**7, June 3.— N" 11,728. 
JENNINGS, JoHiAii Gbokqb.— This invention relates to the 
construction of valves adapted to water-closets, and to making 
the joints and connecting pipes made of soft meta! or flexible 
material, to each other, or to pipes or vessels made of rigid or 
hard metal. 

For the purpose of jointing two leaden pipes, the ends to be 
united are beaten or jumped up to form a flange round each ; a, 
nag or ferrule, screw-threaded externally and somewhat thicker 
than the projection of the flange, is then slid on to the plain end 
of one pipe up to the back of the flange, and up to the bade of 
the flange on the other pipe is slid an internally screwed annular 
cap which engages with the screwed ring on the other pipe, and 
when turned draws the end faces respectively of the two pipea 
together, there being a washer of leather or other suitable material 
intermediately disposed between them. 

A pipe of leather, gutta percha, or other flexible material, is 
connected to a metal pipe in the following manner :— Near the 
end of the metal pipe there is an enlargement screw threaded 
externally, and thence to the end the pipe is dome farmed or 
contracted to a smaller diameter. This diminishing end is forced 
into the flexible pipe, and then a union cap, corresponding 
internally with the form of the end of the metal pipe is screwed 
on, 80 as to nip and secure the end of the flexible pipe between 
the end of the metal pipe and the cap. 

For the purpose of connecting a flanged metal pipe to a leaden 
pipe, an internally screw-threaded ring ia inserted in the end of 
the leaden pipe, which ia opened out to receive it and then beaten 
up go OB to close it against the outer end ot t,\ie tvq% B.Yi<i fovm an 
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internal flange ; &.11 externally screw-threaded prolongation 
met&l pipe is then screwed into the ring, b waeher of leather 
other suitable material being interjioaed and compressed betwoe 
the end surfaces respectively of the flange on the metal pipe a 
the intemel flange which encloses the ring on the end of the U 
pipe. 

Two meta) pipes with ehullow flangca ate connected by meaiii 
of two rings, one of which is fumished with two projecting pieces 
which paas through openings in the other ting ; the two rings 
axe drawn together bj cotters, a fiuitftble washer being interposed 
between the ends of the t^ 

A method of connecting a pipe to a vessel by means of catchesr | 
or tongues is also described. 

rPrinted, 1«. 2d. DrBwings, Sue Pnleut Journal, to]. l,pi), SlandSOi vaLttl 
J p. aa j and vul. s. 11. lUOJ ■ ■ 

^^ A.D. 18J7, September !(.— N" 1 1,86S. 

M«ORGAN, David and JENKINS, John Boblase. — ITiai J 

invention is entitled " ('ertsin improvements in the manufoctu 
" of copper and other metal cylinders or rollers for the printii 
" of silka and other fabrics and for other similar purposes, a 
" in casting copper and other metal cylinders, tubes i 
" hollow and free from air bubbles." 
[No Speotflcatlon enrolled.] 

A.D. 18-18, January 13.— N° 12,OJl. 
CUTLER, Job and ROBINSON, Charles.— This invention 1 
relates to the manufacture of welded iron tubes and pipes, adapted: 1 
for use in the construction of tubular steam boilers, the objeotf J 
being to produce a tube suitable for the purpose which shall h 
uniform in bik throughout its length externally, but taperin^^ 
internally, so that its bore will he larger at one end than the otheiv 
and consequently the substance of the metal of the tubs will be ' 
thicker at the smallest end of the bore. 'I'he strongest ends of 
these tubes are intended to be placed contiguous to the boiler 
furnace th y ar ap hi f nduring the greatest amount at 1 
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The spparatns employed for tbe weldinj^ process consists of a 

series of pairs of firooved rollers, respectivelj mounted in suitable 
»k)e frames snd disposed at equal distances apart in & direct line 
leading to a draw-bench. The skelp is prepared for lap jointing 
and wetdinK in the usiid wbj, and taken at a. welding heat, ia 
presented to the circular groove formed by the t»-o ro)iers of the 
flrst p«.it, between which reaches the enlarged end or bulb of a 
MpeHog mandril, the opposite end whereof extends in the direo- 
tion of the second pair of tolls, and is fixed abutting against a 
stopjnng frame or rest. The skelp nhilat passing between the 
rollers of the first pair is welded and driven on to the tapering 
rod of the mandril, and it is immediately passed in suoceBsion 
with the mandril inside it through each pair of rolls in the aeries, 
the grooves in the second pair being anialler than the first, the 
third pair smaller than the second, and so on up to the draw- 
bench, which is used for drawing the mandril out of the tube. By 
this means the tube is welded and reduced to form at one heat. 
Instead of emplojinft the draw-hench for extracting the mandril, 
it may he loosened by the rolling pressure of three rollers trigo- 
nally disposed and relatively parallel, the tube aiid mandril 
occupying a wjntrol position between them in the direction of their' 
length; and instead of a series of pairs of rollers, dies and tq^gS' 
may be employed to produce a parallel tube with a tapering bore, i 
[Printed. lAJ. Dmnrinp. 8w Mccliamiui'llBaiuine. lol-W. p, M;Pltent 
p.'ftSo'"''^' ''■"*■''" ''"^^''■^" '""' "^^.t^fl^ J"" .>o.U, 

A.D. 1848, March 22.— N° 12,10(). 
NEWTON, William Edward.— (.J comntmication). — Tlus 
inrention relates to an apparatus designed for connecting or 
coupling together the ends of pipes. Both ends of each pipe are 
formed with a flange projecting more or less, after the manner of 
what are known as flanged pipes. The back edge of each flange 
is so ohomferred or cut away, that when the end meeting siuJaces 
of two pipes are brought into position for coupling, their respeotiTe 
flanges come together face to face and their combined outer sur- 
fSGeaform a V-shaped angular projection. A collar grooved inter- 
nally to correspond and made in two semicircular parts or halves, 
embraces the projecting edges of the two flanges, and when tbey 
are drawn together by nut bolts, the sides of the groove in the 
collar impinge upoa the chatnferred edges of the fiangoa, tusd 
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have the effect of drawing tiom together. When the meetii 
aurfaces are not level or true, an intermediate packing may 
used, and if thought, desirable a short tube may be placed, 
halt its length in the end of each pipe to keep them in poaitio: 
According to a modification the projecting periphery of 
Stinges is left Bquare, and two chamferred rings are used, oni 
the back of eacb flange ; the sidea of the groove in the collar, 
instead of as in the forcner case acting direct upon the twOi' 
flanges, im]iinge upon the inclining or chamferred edges of th|^ 
nuga, which are thereby forced against the flanges of the 
Bod by this roeana their respective meeting surfaces are pj 
and held together in fluid-tight contact. 
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A.D, 1848, April 10.— N- 12,114. 

POTTS, Thomas.— This invention relating to the manufiwttuirg' 
of the copper flue tubes of locomotive and other steam hoi 
refers to the grit which pusses through with the hot draught, 
damagea them intcrnBlly ; this is avoided by a method of linu 
such tubes with " what is called ' Bath metal,' compounded 
" three parts of best selected copper, two parts of foreign x' 
" and ten oujices of refined tin, for every hundredweight of 
■' Bath metul. rolled out into a plate or atrip, which I form into' 
" a tubular shape of the size required in the ordiijary manner o^ 
" making tubes, the edges butting together, and I unneal auolfl 
" tubes and stretch them in order to straighten them and that 
" the edges of each plate may come correctly together. O^ 
" each of theae tubes I place by preference a tube of copper, bi«f 
" it may be of an alloy of copper, the outer tube going readily on." 
■' to the inner or lining tube. The compound tube thua preparea 
" 1 put on to a taper mandril of steel with a taper of about on^ 
" sixteenth of an inch in its length, which not only facilitates th« 
" withdrawing of the mandril, but also gives additional thickneM 
" to the end of the tubular flue which comes next the fire-box oT 
" the steam boiler. Theae compound tubes are then dratra with 
3 mandrils within them through dies or draw '^lateA,«a ^ 
11 understood, f have not found it neceaBBTy \.o aoXist 'iSai 
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" inner tube or lining of Bath metal, the strength being auSoient 

' without, and the water is prevented paeaing thi'ough by reason 

* of the outer tube being complete." 

[Priuted, W. No Dmwinns.J 






A.D. 1848, May IS.— N" 12,158. 

TAYLOR, William.— This invention relates to maohinery 

adapted by four succeesire operations, to bend long noirow flat 

plates of malleable metals or alloys of metal into the form of 

tubes, the edges of such plates being flrat either feather-edged to 

Cdtiq a lap joint, or shaped to abut against each other and form a 

butt joint. A plate bo prepared is laid and fixed over a semi- 

dreular groove formed longitudinally in the upper surface of s 

sliding table, is pressed upon in succession as the table moves 

along its horizontal bed, first by the convex periphery of a roller, 

the axis of which is mounted in fixed bearings directly over the 

groove ; this roller, by pressing the center of the plate partly into 

I the groove causes its edges to rise. The fore end of the plate is 

I next engaged by a second pressing roller, which presses it down 

to the bottom of the groove, causing the edges to turn more 

I upright. Passing on, the end of the plate next encounters the 

' butt or enlarged cylindrical fore end of a long mandril, the back 

end of which abuts against and is fixed to the further extremity 

[ of the foundation or bed whereon the table slides ; this mandril 

f lays in the groove. The fore end of the bent plate having re- I 

I ceived the butt end of the mandril has its turned up edges next i 

I pressed down by two rollers so disposed respectively to operate 

diagonally, one upon each turned up edge of the plate, as to 

press upon and lay it round the upper part of the mandril ; ita 

edges being thereby brought into contact, are next pressed 

directly upon by a hollow edged roller, that has the effect of i 

dosing the seam, which may be afterwards welded, brazed, or 

soldered, and the work may be finished by passing the tube 

through a draw plate or otherwise, according to the description I 

of metal employed, and the intended uses to which such tubes 

are to be applied. 

[Prijitod, H. id. DniwinB. 8te London JonmsJ {Xtwioii'i), vol. 34 (eon- 

I joiwul airiesi. p. Zt; Mechoolcii' Masuxinc, vol. Vt, p. Mi\i Pmotio^ J 

I iliirbmiica' Journal, iol. i.p.MBi Artisio, vdI.7, p. B3; Paldjnl JoumL, J 

^^H^ vol. a, p. 7* ; Enginetrs' niid Architects' Journa), vol. 12, p. 22.] ^^ J 
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A.D. 184S.JU1 



13.— N° 12.1^'J. 



ROOSE, Jambs and RICKARUSON. William Kadek. th»l 

younger. — This invention relates to tbe manufacture of seamleM 1 
tubes of copper, brass, or other metallic alloys, from cast tubula* 
ingots, which are placed upon a mandril and by means of a pair 
or more of grooved rollera, are extended lengthwise and reduced 
in diameter externally. The short tliick tubes feast in tbe usual 
way) contain sitfBcietit metal to produce wlitn extended a tube of 
the required size, tbe internal diameter of the casting remaining 
unaltered is the same or nearly the same in the finished tube. 
Before being submitted to tbe rolling process, tbe cast tubei 
first cleansed internally and externally, and rubbeil inside widi J 
some fatty substance to assist tbe process. The rolling machine I 
employs a pair or more of rollers, each with a corresponding m 
of semicu-culor grooi-es relatively graduating in bIkc, there being'J 
small supporting guide rollers back and front grooved in the i 
manner. Tlie tubular casting ia placed upon a suitable mandril,. ' 
and is gradually reduced by a succession of passes between th«.^ 
roUera, commencing with tbe larger and finishing nith tlia I 
smaller grooves. By this means the short thick casting is grad|]-.'fl 
ally elongated and brought into the form of a tube tbe desiredT 
length and diameter, it being necessaiy during tbe process to 1 
soften the metal by annealing in an ordinary muffle or furnsiOB, I 
previous to which the mandril is temporarily withdrawn by the | 
chain of a draw-bench, to which it is attached by a key or cottar, T 
the mandril end being slotted for the purjiose. It is stated thatf 
" by employing grooved rolls with supporting rollers or surface^ I 
" as shewn, and combining therewith the mode of using a draiit- 1 
" bench to remove the mandrils, will offer great advantages over 1 
" the drawing processes heretofore resorted to, as the metal wiB I 
" be more coropresaed and condensed." 

larged urlet). 



[Prlated, Oif . Dr&winit. See Repertoi? n[ Arts, .ui. i> urm 

&!*: IiWidon Journal {yfutlon't). vol. 5* {canioinsrl ss.rrs;. u, 
BOhacic*' Migaiine, vol.4B, p.SM[ Prmitloal Mechanics' JounaLv 
p. £33 i Artiian, vol. T, p. lOS : nitd Patent Journal, vol. S. p. 107,^ 
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A.D. 1S4H, September 14.— N" 12,26!*. 
WINFIELD, RoDEiiT Walter, and WARD, John.— lliis in' 
vention relates to the manufacture of metallic taper tu.hca,ravi.^j 
impound or double (>rass tubes for gaa &ltiTi^a. 
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let. The metal to form taper tubea is cut the required aise ftwm 
sheets, and then bent round Into a tubul&r form aud the seam 
soldered ; it ia then placed on a mnndril and drawn tbrougli an 
expending mould or ring of EofE metul, into which the amall end 
«£the tube is inserted, and which yields or ex}mnds aa the tube is 
drewn through. 'Phese tubes may be fluted loDgitudiually or 
Bpirally, in which latter case eithet the mandril and tube or the 
yielding mould is, during the process of diawing, caused to 
tevolve. 

2nd. Com[iound tubes are formed by placing two single tubes 
one within the other, and then drawing tbeui through a draw 
plaie, a mandril being either inserted in the inner tube or not, 
According to the perfection of the work required. By this process 
the contiguous suriaces of the two tubes ^e brought into intimate 
contact, and a compound tube is produced of increased strength 
and soundness. 

[Printed, W, Dr»wing. SeeLondonJouniBl (*"rton'»).iQl.M(™njo«Mrf 
terim),p. ISl; MechanicH' Mamf-ine, >al. M, p. aM; Artiiwr. vol. 7, p. 208; 
Pb[«ii lounml, vol. 0. p- £3$ : EnglniMrs' and AiohilccM' Journal, vol. It. 
p. 113.] 

A.D. 1848, Seirtemher 28.— N° 12,278. 
GILLOTT, Joseph, and MORRISON, John.— This invention 
relates to a method of ornamenting cjlindric and tubular articles 
of wood, meta.!, or other material, including metallic tubee. 

Heretofore the process has been confined to producing on the 
surface of such tubes and articles, lines or indentationa parallel 
with their axes, by drawing them in the directioo of their length 
through fixed dies, and the object of the present invention con- 
sists in pving to the ornamental lines, indentations, and other 
derices, a helical or spiral form, for which purpose whilst the 
tubes are being drawn through the dies or die plates the latter 
by means of tooth wheels or other suitable contrivance are caused 
to rotate. In some cases two dies are employed, one in advance 
of ttie other, and respectively made to rotate in an opposite 
direction, so that the lines formed by one die are crossed by the 
lines formed by the otlicr die, and an ornamental checkered effect 
on the surface of the tube or article is the result. The dies may 
be made either to cut or impress the surface, and the lines of the 
operatiog surface of the dies ue curved in conformitf v 
flitch of the spirals. 
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Tbe diea m&y be made to rotate intermittently whilst the tube 
or article is passiog through, or the pressure of a die plnte may 
he so increased and diminished, as to produpe varied efects of 
emboasing on the BUrfitee operated u|)on. rotary motion in sueh 
cases being applied to the tube or article, instead of to the dies 
plate. ,M 

[Priiilnil, li. arf. DrawiHgi. Bee Beportoir of Arls. vol. is laniMMl 
«"-*«'l 1. SW); London Jgllrno! INiinLuat]. I'd!, m Icoajoitud wTimC 
Kediauics' Mumitrie. vol. Go, p. soa; irMam. vol. 7, n. BH. 
3umBl,TDL7.p.*i EoUCliaiiBt.1 '" 

A.D. 1848, October 26.— N' 12,300. 
lURKOWS, James, and HOLCROFT. Georg 

vetitioii relates primarily to the construction of steam engintd, 
comprising a single cylinder condensing' engine, compound hi^ 
and low pressure engines, mechantcat arrangements for produring 
variable expansion, apparatus for heatingfecd water, a contrivance 
for feeding fuel, a self-acting damper, and two modifications of 
rotary steam engines ; it also includes an expanBiblc connection 
for joining steam pipes. 

This espanaire pipe joint consists of two large circular plates 
or discs of sheet metal, each having a central opening in size 
corresponding to the bore of the pipes, the end of each pipe 
having cast upon it an ordinary flange, whereto the disci are 
concentricidly and firmly bolted, one to the face of the flange of 
each pipe. Between the outer margin of these discs when they 
are brought face to face, is interposeil a metallic ring, and by 
means of nut bolts passing through holes made at regular iotev- 
vais through the margin of the discs and the ring, they are drawn 
fluid-tight together, " the space between the discs admitting of 
" any eipanijon or contraction in the pijies or settlemei 
" toilers or building without injury or strain upon the joints 
" and consequently preventing the undue escape and waste of 
^»team,~ 

St. Ittd. Drawinei. Soo MecIiaDioB' Uagutnt. vol. SO, n. 125: 
Ioiirna],Tol.a,p.ia; Holla Chapol.] 

A.D. 1S43. November 21.— N" 12,33-1. 
YORK, John Oliveu.- This invention rfiktes t 
fecture of seamless metallic tubes, suitable for the flue tubes of 
steam boilers and for other purposes, and to a method of altering 
the form of tubes transversely by a proceaa of dcwsui?,. TV* 
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boiler tubEs, made hy preference of ateel, are produced from 
tubular ingots, which respectively contain sufficient metal when 
clongRted and reduced in diameter, for producing a. tube of the 
desired length and size. The lengthening and reducing of the 
ingot ia effected by a series of pairs of grooved rollers, so placed 
lineally at intervals, that the ingot, the moment it is taken from 
a contiguous furnace and baa been forced upon a mandril whilst 
passing through the first pair of rolls, may be immediately pre- 
sented to and passed through the second pair *of rolls, thence 
throujjh the third pair, and bo on until the proper length and 
diameter are obtained before the metal has time to cool. Two 
arrangements of rolling apparatus are described, each consisting 
of a seriea of pairs of rollers set at intervals in a durect line, a 
single mandril with an oviform enlargement at one end, being 
used for carrying the tube upon it through or between all the pairs 
of rollers of the first series, whilst the second aeries is furnished 
with one long fixed mandril, that extends throughout and passes 
between all the pairs of rollers, laying in their respective grooves, 
and carrying coincident with the grip of each pair, an oviform 
enlargement, so that the pressure of each pair of rollers coi^ointly 
with the mandril in succession, acts both ertern ally and internally 
upon the tube, as it is passed along the mandril from pair to pair, 
the rollers in the latter series being considerably larger in diameter 
than those of the first. 

When required to make wrought iron tubes, the thick luetal is 
bent into the form of a short cylinder, the edges being scarfed 
and brought together are welded by the pressure, whilst passing 
between the rolls and the mandril head. 

The cylindrical form of tubes is altered by drawing them through 
dies or openings formed by the closed jaws of tongs, one half of 
the die opening being cut in each jaw. By this means oircular 
tubes may be made square or of other form ivith indented sides, 
without any diminution of the external surface. 
[PrtntoAlod. Dnjwine. 

A.D. 1948, December 28.— N° 12,392. 
POOLE, Moses, — (A communicalioa.) — This invention telatiog 
to screw fastenings and swivels adapted to a variety of purposes, 
includes also a mode of connecting pipes employed for the con- 
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ftjwice of gaa and other fluicJB. The socket end uf one pipe is 
screwed intemallf to receive the end of the other pipe, n'hieh is 
Borew-tbraaded externallj and carries a short diatanee from its 
eitremi^ a shallow annular projection or collar ; this collar 
according to the drawing', seems intended for the support of an 
annular packing, against which the surface of an annular rebate 
formed inside the end of the socket of the otlier pipe imjiingea, 
when the two pipes are screwed together. 

[Printed. M. Drnwinit. M6chBn1c^■Mlu^l^Tn^ vol. SI, p. la^ Repertory of 
Arta, vol. Ultnlaraedteriea).p.S2l-, Holb Chauol.] 

A.D. 1S49, January 4.— N° 12,402. 
STEWART, David Yoolow.— This invention relating to the 
moulds and apiiaratus employed in the casting of iron and other 
pipes and surfaces, refers : — 

1st. To the formation of the moulds. The apparatus descrihed 
ii constructed for forming six vertical moulds in seiagonal 
position in a mould box ahore. The patterns comprise six short 
cylindrical pieces, rounded at the ends and fixed on the upper 
ends of six vertical rods, one im each rod. Tlio lower ends of 
these rods find a hearing in the moulding apparatus upon a 
horizontal circular plate, that is made to rise or full hy means of a 
screw, which passes through a threaded hole in the centre of ths 
plate, and is caused to revolve by tooth gearing. The mould hot 
is made in four sectionfl or lengths disposed one above another, 
and hinged together by a single vertical bolt. The patterns are 
raised through holes in the bottom of the mould box gradually, 
and the sand is introduced above and rammed down in the bottom 
section of the mould box first, the patterns being kept in position 
as they rise in the mould box by a ring piece, through which are 
made sik holes to admit the extreme ends of the bars, which pass 
through and project above the patterns. When the sand ig 
lammed into and the lowei section of the mould box is full, the 
second section is brought into position above the first and filled 
sad rammed, then the third and the fourth sections in turn 
receive the patterns, which are gradually raised by the screw in 
the moulding apparatus by the workman as the operation pro- 
greases. The sockets or flanges are afterwards formed by separate 
[lattern pieces, which respectively fit to the top of the patterns, 
and when the moulding is complete the patterns are removed 
from the top ends of the bars, and tbe coica teatm^ ftvc\twciwi 
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s the latter descend into the inouldrng apparntua gtBdotllj' 
lowered Into the moulds. The molten metal ia poured into a. 
central aperture, mi distributed in the several moulds by & gate 
piece, which i« formed with six. radiating ohannela. 

2nd. Forming moulds in boxea mounted on wibeela which mn 
an ttamwajB leading i'rom the moulding apparatus into the 
drying stove, 

3rd. In hcu of atraw bands, covering fluted core bars with a 
oompogition, conaiating of, either sawdust or peat, mixed with a 
amall quantity of clfty, which when moulded is dusted over with 
sand whilst in a plastic state. The cores nre driven out of pipes 
by hydraulic pressure. 

(Triijted. ]».grf. DniwiiiKa.] 

A.D. 18^9, February aS.—N" 12,500. 
CUTLER, Jos. — This invention relates to the manufacture of 
seamless tubes from cast tubular ingots, aword scabbards, me- 
tallic tubea suitable for rocket cases, ooating tubes with other 
metola for various purposes, aud coatiog and lining service 

lat. Tubes of brs,ss, copper, or copper alloys, such its Muntz's 
metal, or Stirlmg's patent brass, are made fiom tubular ingots. 
cast ill the usual way, and if oeceaaary cleaned by pickling. 
These tubular ingots are elongated by passing them in a heated 
state on a mandril between grooved rollers, the process being con- 
tittued until by a succession of passes through a series of groorea 
graduating to smaller sizes, a tube of the required length and 
diameter is produced. The rolling machines preferably employed 
for the rolling process are those described in the HpecifioaUoa of 
former Letters Patent granted to thia patentee and C. Robin- 
son, Jan. 13. 1848, No. 12,031. After the rolling process the 
tube is found to be fixed upon the mandril, and in order to 
loosen it, a system of cither hammering or cross rolling has to ba 
resorted to. To effect the last process, three machines am de- 
scribed, the first opcratea by mem.s of three rollers upon the 
tube, which is laid between them on the bottom roller in the 
direction of their length ; the second in a similar manner by 
of three rollers trigotially placed ; and the third by means 
of two rollers, By means of either of these machines the tube 
may he crossed rolled on the niandril, whereby the bore of the 
tube is speedily enlarged, and the mandril set free. 
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i2iid. Sword soabbards. These are made by rolling welded 
tubes upon aflat steel plate corresponding to the form and size 
of the sword blade, the rolling being performed both flatwise and 
edgewise, through separate grooves respectively shaped for the 
purpose. 

drd. Relates to the manu&cture of tubes required to be of 
uniform thickness and diameter suitable for rocket cases and 
such like purposes. The skelps are rivetted and either welded or 
brazed along the seams, and after being rolled in the usual way, 
tiiey are subjected to the process of cross rolling upon a mandril ; 
tiiis is continued for some time, until the thickness of the metal 
is equalized, and the tube both internally and externally is made 
perfectly smooth. 

4th. Relates to coating or covering metallic tubes with other 
metals^ which axe deposited upon them externally by either electric 
or galvanic agency. 

5th. Service pipes. These are made of sheet iron with lap 
joints or seams rivetted and welded, the ends being threaded 
externally to screw into internally threaded union sockets after 
the manner of connecting gas pipes. After the tubes are so pre- 
pared, they are coated externally with other metals or alloys which 
do not readily oxidize, and internally with enamel of a similar 
description and after the manner practised in the lining of iron 
vessels :U8ed for domestic purposes. 

{Tdaitd, Is, Idd. Drawinffs. See Mechanics* Magazine, vol. 51, p. 212, 
•and Patent Journal, vol. 7, p. 213.] 

A.D. 1849, March 14.--N° 12,509. 

SHANKS, Andbew. — ^The object of this invention relating to a 
process of casting pipes, cylinders and hollow vessels, is to obviate 
the necessity for using cores. To this end the casting of tubular 
ar^cks ''is e£Pected by pouring the liquid metal into hollow 
*' 4;y]i|idrical moulds placed in a horizontal position (the internal 
" diameter of which corresponds with the external diameter of 
** the pipe, tube or cylinder to be produced) and by giving the 
*' said moiilds a rotatory movement, so that the centrifugal force 
" produced causes the liquid metal to spread itself to a uniform 
** manner throughout the interior surface of the mould, the 
*' thickness of the pipe, tube, or cylinder produced being depen- 
" dent upon the quantity of metal poured into the mould.*' 
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Other hollow articles, such as pans, basins, and the like, are 
cast in moulds superposed on vertical spindles, which are caused 
to rotate whilst the metal is in a molten state. 

[Printed, 6d, Drawing. London Journal {N&toton*8), vol. 86 (conjoined 
series), p. 175; Mechanics' Magazine, vol. 51, p. 282 ; Practical Mechanics' 
JoumiU. vol. 2. pp. 166 and 208 ; Patent Journal, vol. 7, p. 247 ; Engineers' 
and Architects' Journal, vol. 12, p. 884 ; Bolls Chapel.] 



A.D. 1849, March 26.— N° 12,534. 

PARKES, Albxandbr. — This invention relates to depositing 
by electric agency, coatings of metal and metallic alloys in 
successive layers, on pipes, cylinders, and other articles, or in 
otherwise coating such metallic articles with other metals; it 
also relates during the manufacture of metals and alloys, to blow- 
ing air or gaseous fluids over the surface of such metals whilst in 
a melted state in the refining furnace, to the use of a special 
kind of blowing machine in smelting ores, and to other metallic 
processes. 

Casting tubular printing rollers in a metallic alloy consisting 
of iron, silver, nickel, and their alloys combined with phosphorous, 
the proportions being from 2 to 10 per cent, of phosphorous, to 
either of the above metals, iron moulds and sand cores being 
preferred. 

Copper printing rollers which have been reduced by use and 
wear have cast upon them a coating of a suitable phosphorated 
metallic compound, whereby they are restored to their original 
size for re-use. 

Forming a printing "roller or cylinder of iron, of brass, or of 
" white metal, composed of tin, lead, zinc, and antimony, in 
" various proportions, and giving to the same a copper surface 
by means of electric deposition, employing the well-known 
solutions of copper for this purpose ; but if composed of iron 
or white alloy, I prefer the solution of copper in the cyanide of 
potassium, using the solutions at a temperature of about 150^ 
" Fahrenheit, and keeping the rollers or cylinders placed in a 
'' horizontal position and in constant motion during the time the 
" deposition takes place.** 



(t 



[Printed, Qd, Drawinjc. See Repertory of Arts, vol. 14 (enlarged series)* 
p. 861 : Mechanics* Magazine, vol. 61, p. 309 ; Patent Journal, vol. 8, p. 42 : 
Soils Chapel.] 
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A.D. 1849, AprU 16.— N« 12,566. 

PIROU, Louis Pbosper Nicholas Duval. — This invention 
relates to the application of concrete or ** beton '* which is inserted 
or moulded between two surfaces to form tubes, pipes, hollow 
and solid pillars, flags and curbs, adapted to the construction 
of breakwaters, piers, lighthouses, quays, and a variety of other 
purposes. 

These concrete pipes, tubes, pillars, etc. are formed in sheet iron 
cylindrical and other shaped moulds, placed in parallel rows 
both vertically and horizontally, and bound, cramped, or fixed 
together according to the design or nature of the work to be 
p^ormed. In some cases the interspace between the rows of 
tubes placed either horizontally or vertically is filled with the 
concrete, and the tubes themselves are leffc empty. The diameter 
of such tubes as would be used in the construction of a break- 
water and pier, where the water at low tide is about fifteen feet 
deep, is four feet, and their length eighteen feet. 

[Printed, Sd. Drawine. See MechanicR* Magazine, vol. 61, p. 378 ; Patent 
Journal, voL 8, p. 67. J 

A.D. 1849, September 20.— N« 12,776. 

PEACE, William and EVANS, Edward. —This invention 

relating to steam engines and pumps, refers to the construction 

of pistons, avoiding the use of the bolts and nuts which are 

usually employed, and to an expansible union joint for connecting 

together the ends of pipes, which are cast with ordinary flanges. * 

The union junction is formed with two large circular plates, 

which are concentrically bolted, one to the flange of each pipe, 

each plate having a central hole corresponding in diameter to the 

size of the internal bore. When the ends of the pipes are placed 

in position for being coupled together, the circular plates are 

brought face to face, and by means of nut bolts and corresponding 

holes made through each at equal distances apart all round their 

outer margins they are firmly fastened together, an annular 

packing extending all round, being interposed between their 

margins to keep them slightly apart. All the joints are made 

steam or fluid-tight and when either expansion or contraction of 

the pipes takes place it is compensated by the flexibility of the 

plates, which will yield either to pressure or tension. 

I^Printed, Sd, Drawing. London Journal (Netoton's)^ vol. 86 (fioniolvAd 
series), p. 306; Mechanics' Magazine, \o\. 5i, p. "ii^-, "fi^XfiJoX ^wixtjai^^ 
y6\.8,p.308; Bolls ChapeJ.J 
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A.D. 1849, October 6.— N« 12,795. 

NEWTON, Alfred Vincent. — {A communication.) — This 
invention relates to mechanical appliances designed for the 
formation by pressure of the moulds and cores adapted for casting 
pipes and tubes. The mould flasks or boxes are formed as usual 
in two half parts, that are separately filled with moulding sand 
and receive the impression of the pattern, which in form is exactly 
one longitudinal half of a pipe or cylinder, laid upon and pro- 
jecting from a true parting plate or surface inverted and attached 
to the upper beam of a press. One half flask is placed upon a 
carriage which is brought beneath a sand box, and when filled 
and moved directly under the top beam of the press, is raised by 
the lower or moveable beam of the press, and forced upwards 
against the pattern and plate, which compresses the sand in the 
flask, and leaves there the impression of the pattern. By this 
means, it is stated, the sand is rendered as uniformly solid through- 
out the whole length of the flask as if it were rammed in by the 
hand of an experienced moulder, and the whole operation may be 
conducted by unskilled labour. The gates of the mould are 
formed at the same time, the half flasks being afterwards paired 
together preparatory to the casting process. If thought advisable 
the pattern may be a perfect cylinder sunk exactly one half into 
the parting plate, so that after the first impression is made, the 
mould may be coated with facing sand and again pressed against 
the pattern, which if then turned on its axis, will render its 
impression in the mould very smooth. 

The cores employed are mechanically made by pressing the 
sand laterally by means of four longitudinal concave dies, each 
representing 90° of a circle, against the surface of a core bar 
formed by coiling wire helically over the surface of a cruciform 
foundation. The green sand thus forms a crust which becomes 
fixed in the interstices of the wire coils, through which the gas 
and vapour generated in the mould when the metal is poured in 
freely escapes ; these cores do not require drying. 

Describes a mode of casting eight pipes at one operation by 
means of a vertical '' sprue case,^' down which the metal is poured 
and distributes itself through eight radiating passages that lead 
to the eight moulds, which are vertically circumposed around it. 

[Printed, Is. 6d. Drawings. See London Journal (Newton's), vol. 37 (con- 
joined series), p. 8; Mechanics' Magazine, vol. 52, p. 298; and Patent 
Journal, vol. 9, p. 21.] 
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A.D. 1849, October 12.— N« 12,812, 

BANISTEB^ Jambs. — This invention, relating to the manu- 
factura of tabes adapted to the construction of locomotive and 
other steam boilers, consists : — 

Ist. In combining three thin tubes of di£Perent metals, respec- 
tively copper, iron, and brass, so arranged one within another as 
to form one tube, which when finished has a brass lining to 
receive the rush of flame and products from the furnace, a copper 
exterior in contact with the water, and an intermediate lamina 
of iron to support and stiffen it. When the fire is intended to 
aot externally on the tube, the arrangement is reversed, the 
interior of the tube being made of copper, and the outside of 
brass. In the first instance the thin tubes are made separately 
of coneot sizes which will slide one within the other, brazed 
tubes by reason of their thinness being preferred. A slightly 
Ijapering mandril is then inserted in the combined tubes, which 
are next drawn through dies until they are relatively brought 
into intimate contact, the thin tubes having severally been 
annealed previous to their combination. 

2nd. Uniting the seams of tubes of brass or of other alloys of 
copper. Having bent the sheet metal into the form of a tube so 
tlmt the edges come together, an angular gutter is made along 
the seam by removing or chamfering, by means bf a triangular 
file, the outer angle of each edge. The tube is then filled with 
sand, and a sand ridge is formed along each side of the gutter to 
inerease its size and depth. In this condition when the tube is 
heated to a bright red, melted metal of the same kind as that of 
whioh the tube is composed, is poured into the gutter ; the hot 
fluid metal partly fuses the edges of the seam, and sets when 
cold in a solid ridge, that is afterwards removed by a circular saw. 
The tubes placed upon a mandril are then passed between grooved 
rollers, and finished by drawing through dies. 

ITrinted, 4d. No Drawings. Seo Repertory of Arts, vol. 15 (enlarged seriet), 
p. 295; London Journal (Netcton's), vol. 37 (conjoined series) , p. 188; 
Mechanics' Magazine, vol. 52. p. 317 ; Engineers' and Architects' Journal, 
vol. 13, p. 230 ; Practical Mechanics* jourrinl, vol. 3, p. 94 ; Patent Journal, 
vol. 9, p. 19.] 

A.D. 1849, December 3.— N" 12,875. 

BUCHANAN, Gbgrge. — ^This invention relating to the cour 
straotion of cocks, valves, gauges, Btoppcta, wA \iv:^^ \^\S!^ 
refya fist to the construction and fonn. ot Oaa \s«w«\% «mS»r«^ 
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of the yalve orifice and lid, ond ia the use uf a metnhrane of 
vulcanized india-nihber or other, suitable elastic substance inter- 
mediately distended between them. 

Describes other modes of adapting a flexible membrane to 
similsir purposes, including an air chamber ur cushion which is 
partly formed by the membrane itself. 

A boiler feed apparatus which may be situated at any convenient 
distance from the boiler and may be examined in detail without 
stopping the engine. The pressure on the feed water is made 
equable by the use of an air-vessel. 

With regard to the making of joints of pipes and other vessels 
the inventor says it " is done in various ways by bringing the 
" narrow hearing surface of the end of the pipe into contact with 
" the membrane distended across a narrow ring or cavity, and 
" pressing them together by screws or otherwise, whereby a 
" secure joint is formed with greater facility and lees mutual 
" pressure than by the usual means, and this also I apply 
" particularly to the coupling joints in water, gas, or steam pipeSj 
" and to the moveable joints in gas pipes, and I also extend the 
" use of the said moveable joints, constructed with the same 
" flexible membranes, in various ways to water and steam pipes." 
[Prinlea.lOd. Dmwiap. See RepcrWrjotirta. vol. 18 (nHforuprfmrtM), 
ii.l; Mcchanica' Muguimt, vol. ISS,p. USi Pal^nE Jouraal, v.jl. 3.p.U*; 



A.D. 1850, January 3.— N" 12,918. 
COCHRANE, Alexandre Brodie, junior, and SLATE, 
Archibald. — This invention relating to the process of manufac- 
turing caiit-tron pipes, glazing such pipes internally, and bending 
skelps, consists in :— 

1st. Progressively rising and guiding the pattern by " suitable 
" tackle attached thereto " as the successive sections of the mould 
bos are filled with sand and the mould formed, the sections vary- 
ing lengthwise, so that pipes of various lengthsmay be produced, 
the guide consisting of a central rod. 

2nd. Ramming the sand round the pattern as the mould fills, 
by means of a meclianical rammer with four operating heads, that 
drive down and harden the sand in the annular space between the 

luld hoi and the pattern, which is gradually raised in the box 

the mould ia formed, the rammer in addition to its quick up 

.find down motion derived from eecentrios, being at the same time 

need to revolve ilowij by means oJ B.Ta.tetet'wtee\«tii^'»)\, 



^^Trd. 
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apparatus for drying moulds coniiists of an extenitl 
cjhndciiial casing, wherein the mould box is placed, and through 
which the hot drought from a contiguous furnaea is directed by a 
blast. 

4th. Relates to the diying of cores in ovens from which tke i 
damp vapours are drawn bj- means of pumps, whereby ^it b 
stated) the process of drying is greatly facilitated, 

5tb, Cauung the inside of pipes during the process of cas 
to become coated nith a lining of ghiss. Thix is effected by cc 
ing the core with a compound that will liquify by the apphcatioa { 
of heat, and becoming attached to the metal, will furm a glaxa. 
I'his compound in a. powdered state consists of thirty parts of Hint , 
glass, twenty ports of carbonate of Eoda, and twelve parts of 
boracic ttcid, melted and mixed together, and when cool ground 
to a powder, which mised with gum or other adheetve matter, m^ j 
be applied to the core either in a wet or dry stale. 

6th. Bending slcelps used for the manufacture of n-rought-iroa I 
tubes by means in the first instance of suitably formed diet, j 
which progressively bend the skelps, preparatory to their passing I 
tbrough rollers, that bring them into the required tubular fonn, 
MOd. 
m: 1 

A.D. I860, January 11.— N" 12,922. 
BURTON, Bennett Alfred,— Thisinvention.relatingamongst I 
other things to the emptying and flushing of cesspools and draini^ 
and to the pumps and valves employed for the purpose, refers alao | 
to the making of the suction and delivery pipes, and to the modS 
of connecting or jointing them. The pipes for this purpose 
made of sheet iron sufficiently thin, thut when formed and jointed I 
together, they may possess a certain amount of flexibility, and so J 
be able when bid down to accommodate themselves tomequslitie> 
of the Burfane of the ground. The fleiible joint consists, having 
placed two pipe ends in a direct line, in sliding over the junction 
a abort length of thin metal pipe, and over this a longer piece of 
india rubber tubing, the respective ends of which are tightly 
bound and secured, one on the end of each pipe. 

Flanged pipes are connected together by a wrought-iron strap, I 
the lower part of which is made with a hook that projects oi 
edge of the flanges, and takes hold of or beaia b^«v4\, ows w-ia. 
The upper ends of the strap are slotted to tecevve *. ^'s^ 'wNa^ 
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draws tiie flanges together, a vulcanized india-rabber ring or otber 
suitable packing being disposed between them. Flanged pipes 
are also connected together by means of three jointed levers. 

Socket pipes are connected by means of a stud projecting 
inside the socket which takes into a right angular slot formed at 
the plain end of the other pipe which, when inserted in the 
socket is slightly turned, so that the stud slides into that part of 
the slot which takes the transverse direction ; a piece of vulcanized 
tubing is then drawn over the junoiaon and bound on the respec- 
tive ends of the two pipes, on one by means of a screw clip, and 
out the other with copper wire. 

'■ [Printed, lOd. Drawing. See Mechanics' Magazine, toI. S8, p. 56'; Patent 
Jounial, vol. 9, p. 189.1 

A.D. 1860, March 26.— N** 13,024. 

NEWTON, Albred Vincent. — {A communication.) — this 
invention relates to a method of coupling the ends of pipes for 
the purpose of connecting them together in a continuous length. 
These pipes require neither flanges nor socket, but around each 
end side by side are a few shallow grooves, and around one end 
of each pipe a short distance from its extremity, is a shallow 
projecting collar. Before the meeting surfaces or ends of two 
pipes about to be connected are placed in position, a soft metallic 
sleeve or tubular collar of lead is placed or ,slid on the end of that 
pipe which presents its plain end, and when the two pipes are 
drawn together, the metallic sleeve which tapers slightly externally 
is pushed back over the joint and up against the shallow collar 
on the end of the other pipe. A short iron tube tapering inter- 
nally is then slid over the lead, and being driven on, the lead is 
made to tightly embrace the pipe ends, the annular ridges thereon 
formed between the grooves, make by sinking into the soft metal^ 
a fluid-tight joint. 

[Printed, 6c2. Drawing. See London Jonmal {NetDton*8)t vol. 37 {con^ 
joined series), V. 264; Mechanics' Magazine, vol. 53, p. 275 ; Patent Journal, 
VOL 10, p. IS ; Bolls Chapel.] 

A.D. 1850, April 11.— N<> 13,035. 

PROSSER, Richard. — This invention relates to machines or 
apparatus adapted to the preparation of the metal plates, and to 
other machines adapted to the manufacture of such plates 4nto 
metallic tubes, and applicable to other purposes where pressure is 
required; also actuating these macbmea \rf ^« v^r^<c»^Assiv oiC 
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steam power^ and to the mode of applying^ metal tubes to steam 
boilers and other vessels. 

1st. Consists in the formation of compound cutting tools, for 
planing at one operation the edges of two flat plates, which edges 
are intended to lap to the opposite edge of such plates respectively 
when formed into tubes. These cutting tools, which have several 
distinct cutting edges that act in succession, are adapted for use 
in planing machines, on the sliding table of which during the 
cutting operation, the plates are firmly fixed edgewise. 

In rolling a metal plate which is intended for forming a cylin- 
drical tube, the metal along each margin near the two edges, is 
made thicker thah the body of the plate, and such plates may be 
made of double width, to be afterwards divided ; and for the pur- 
pose of flattening or taking them out of winding, they are passed 
and repassed through a machine between rollers, until they are 
brought to the true state of flatness required. After being so 
prepared, the two edges of each are sheared straight and relatively ' 
parallel, when the tubes throughout their length are intended to 
be of the same diameter, by revolving shears, such as are described 
in a former specification of this inventor, dated November Ist, 
1845. These shearing machines somewhat modified in construc- 
tion, shear both edges of a plate or the outer edges of two com- 
bined plates simultaneously, and then by a third pair of shears in 
the machine the two plates which are combined are separated. 

2nd. This part of the invention is also supplementary to the 
said fbrmer specification. It relates to the combining in one 
machine, apparatus for turning up the edges, pressing the centre 
of the turned up plate into a semicircular bed mould, and giving 
the plate a cylindrical form by means of a pair of semicircular 
dies, which three operations were according to the last invention 
performed separately. The three sets of operating apparatus are 
disposed in the machine one above the other, that which turns 
up the edges being beneath the others, and that which finishes 
the cylindric form at the top, the plates being moved a stage 
higher between each stroke of the machine, so that at each stroke 
a fresh plate is introduced into the bottom section and turned up, 
and a plate formed into a cylinder is delivered from the top, the 
new machine being actuated by steam instead of by hydrostatic 
pressure as formerly. The seams of these tubular shells are after- 
wards closed by welding or brazing. 

3rd. Describes the combined steam engVne wid\iy^TO^^»jBva Toa*- 
cbinery employed for working or driving tVie cofr^Aiife^ TD»5^»»a. 
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4tb. Relates to fixing the ends of boiler tubes in their sheetaor 
tube plates. This is efleoted by the use of hoopa or femilefi which, 
instead of being fureed or driven inside the tube end, so as to 
expand the latter and compel it to bed against the tDside Guiface 
or edge of the conical hole in the plate, are respectivelj forced in 
between the tube ends and the auriace of the bole. 

[Printed, 7f.4<^ Snwmip. See Meohuiini' JHngixine, vol. t^ p. 319 1 Psleot 



A.D. 1850, April 15.— N" 13,03". 
CHAMEROY, Edmb Augustin.— This invention relates to the 
manuihctuie of tubes m^de of iron, copper, or other metallic cfljin- 
drical ingots, or masses containing a sufficient quantity of metal 
to make, when reduced and drawn out, a tube of the desired 
length, size and substance. The first stuge of this part of the 
process consists in pussing the cylindrical ciasa repeatedly between 
two plain surface rollers ; the iirst pass reduces it in transverse 
section to an ovate form, the second flattens it, and in the subse- 
quent passea it is gradually elongated and reduced in thickneaa, 
having the appearance of two narrow thin sheets or strips of metal 
united at the edges. The next process consists in opening these 
two sheets to form a hollow tube, which is effected by a conical 
enlargement formed on the end of a long mandril that is forced 
between them by suitable contrivances. 13j this means the tube 
is formed, having two ribbed projectiuns, one on each opposite 
side. These projections may either be sheared off or left, accord- 
ing to the use for which the tubes are required. 

Other machines called curvilinear presaing machines are in- 
tended more particularly for the manutactuie of bolts and small 
tubes. For this purpose tivo machines diiferiiig in mechanical 
conatruction are described. In the fir&t machine two rollers are 
mounted upon a movable wheel ; the mass of metal to be operated 
upon is fixed, and it is compressed between rollers revolving 
with the wheel, whereas in the second mncbine the mass of metal 
is movable and is compressed between rollers mounted on a fixed 
framinf;, and rotated by suitable gearing. These two rollers press 
strongly upon the mass and cause it to revolie, whereby it is 
lengthened out and receives a cylindrical form. Bolts are made 
from solid malleable metal masses, and tubes from those which 
are hollow. 
Anot}ier machine for drawing or extending metallic masses 
on a mandril to form tubes, operfttes by Tneana lA V«a\wa6,''i^ii^ 
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SMVB alternatelj to and fro retail incallv-, resting serosa a. 
supporting rollers ; the mass as it is reduced descends v 
between the bars, whicli are pressed towards each other b 
set up by screws j motion ia given to the bara respectivi 
two throw crank. 

[Printed. U. led. Dra»inp!i. See Muoh^tiica' Msniiini.'. vol. 3 



A.D. 1850, April 15.-N" i:),042. 
ATTWOOD, George.— This invention relating to the manufao- 
ture of tubes of copper or its allojs, consists in formintc such tubet 
from old " copper rollers " such as are made to be engra>-ed with 
ornamental designs and used by printers of calico and other j 
materials. These rollers when worn and no longer fit for thdr | 
original use, have first, by means of BuitaWe boring lathes, all the 
nibs, slots, and projections removed from their interior. They 
are then, being heated to a red heat, placed upon steel mandrils 
and drawn out in length or extended and also reduced in dia- 
meter, by an ordinary rollinjt process, the rollers between which, 
they are ptused being furnished with grooves of the required form 
and aize. By thia means tubinjj of copper or copper alloyed it 
produced from old " copper rollers " of any desired diameter and 
Bubstanoe. suitable for use in the construction of steam boilers,, 
parts of steam engines, in breweries and distilleries, for gas fittings 
and other purposes where such tubing is required. 

[PrintKl. 4ir. No Srawinirii. See London Journal (AVi^/an'a). vol. 37 (con- 
JaiHini lerin), p. 181 i MtclumiCB' HBj!»iiiii*. vol. S3. \u 277 i Pateut Jouni-' ' 
vol. 10, p. B.] 

A.D. 1S50, April 23.— N'>13,0.i4. 
RITCHIE, William Hksry.— (J cominunicnfion.)— This i 
ventlon relates to machinery adapted by a process of rolling, td J 
to extend or elongate tubes cast of brass, copper or other suitable ' 
metal. The machine comprises two circumferentially grooved 
rollers, horizontally disposed relatively parallel one directly above 
the other in suitable housings or side frames, provision being 
made for setting do^vn the top roller so as to increase or diminish 
the distance between them by means of tivo screws. The circum- 
ference of each of these rollers is paracentric, forming in relation 
to their centers respectively a gradual incline, so that the half 
circular gooves cut round tliem, regularly graduate iu depth fiara. 
one end to a certain point, where tbe pftiacetrtni; ^lettpVerj \a 
braken bf a radiil step. The tube tu be opemtei ii-\»a '\* «aa' 
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somewhat tapering, and when its end is presented to the rollers 
and nipped hy them, it is gradually drawn in. When the roUem 
have nearly made a revolution their motion is reversed and the 
tube returns, a certain length nearly equal to the whole circum- 
ference of the rollers having been gradually elongated and partially 
reduced in size. The tube is then slightly turned and again pre- 
sented to the grooves and drawn between the rollers, and again 
returned to the workman when the motion is reversed, and this 
operation is repeated until the whole length of the tube has been 
lengthened and reduced to the desired size. 

By this means tubes may be made either longitudinally parallel 
or tapering, and if desired they may be made to taper from the 
centre towards each end; a strong collar or annular enlargement 
may also be formed either at the centre or at one end. 

[Printed, (k{. Drawing. See Bepertoiy of Arts, vol. 16 {enlarged 9eri&»)^ 
p. 389 ; London Journal (Neiffion'a), vol. 38 {conjoined aeries), p. 20; Me- 
ehanics' Magazinet vol. 53, p. 332 ; Patent Journal, vol 10, p. 43.3 

A.D. 1850, May 26.— N» 13,083. 

HICKMAN, John. — ^This invention relates to the apparatus and 
dies employed for drawing tubes of brass or other soft metals^ 
and to a mode of fluting tapering tubes. 

The apparatus employed for drawing tubes comprises a wooden 
&ame, wherein are disposed two horizontal and two vertical hold- 
ing bars that collectively by means of weights are caused to close 
laterally against the sides of the tube (which has « soldered seam) 
and hold it in position. Wire coiled and strained round the tube, 
constitutes an expanding and contracting die, the ends of the wire 
leading off in opposite directions after coiling around the tube, 
are passed over pulleys and drawn down by attaching thereto 
heavy weights or springs, that maintain a uniform tension of the 
wire, and will yield to any increase or diminution in the size of the 
tube, which is supported internally by a mandril, either parallel 
or tapering as the case maybe, whether the tube is required to be 
tapering or otherwise. Whilst a tapering tube and mandril are 
being drawn through, the wire die is held back by contact respec- 
tively with the front edges of the four holding bars, the wire coil 
expanding and contracting, and the holding bars relatively opening 
or closing gradually as the size of the tube increases or diminishes 
in diameter. 

The fluting of tubes tapering or otherwise is effected by the use 
of a grooved mandril inside tlie tube> wad «kcixcraaxi^<»^ ^kcu^ ^i 
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metallio bars or strips longitudinally disposed outside coincident 

with liie grooves in the mandril, into wluch the metal of the tube 

is forced by the several bars oir strips under the compression of a 

soft metal die, which will yield to ^e inereftsing diameter of the 

tube and mandril as they are drawn through. 

[Printed, 6d. Drawing. See London Journal (Newton's), voi. 88 (eonjainad 
series), p. 99 ; Mechanics' Ha^azinc^ voL 53, p. 438 ; Patent Journal, yoL 10. 
p. 102.] 

A.D. 1860, June 12.— N« 13,130. 
DEAKIN, Thomas. — ^This invention, relating to the manufacture 
of metaUic tubes, refers more particularly to the machinery and 
apparatus employed for the purpose, and also for bending tubes. 
It consists in : — 

1st. Bending and welding the wrought-iron plates or skelps by 
means of a pair of bending rollers and a series of pairs of grooved 
rollers, so disposed in a direct line, that the plate which is first 
presented to the bending rollers at a welding heat, and bent by 
them into a semicircular form, passes thence in succession through 
the several pairs of grooved rollers, which gradually bring it into 
the cylindrical form of a tube, and finally weld the seam. When 
however the metal is too thin to maintain a welding heat through- 
out the process, the skelp at an ordinary heat is first bent and 
brought into the tubular form, and then after being heated to a 
welding heat, is again passed through groov^ rollers, which 
squeeze and weld the edges together. 

2nd. Apparatus for manufacturing tapering tubes. This con- 
sists of a series of pairs of grooved rollers similarly arranged as 
the preceding, only that the grooves in the rollers gradually vary 
in breadth and depth, increasing and diminishing to and from two 
opposite diametral points ; but when tubes of .uniform diameter 
externally and with tapering bores are requited, the skelps used 
are so prepared, that there is a gradual increase in their thickness 
from end to end. The mode of. ctitting the varying grooves in 
the rollers employed for manufacturing taper tubes, is described. 

3rd. Rolling cylindrical tubes by compression into trilateral and 
other forms suitable for railway rails and other purposes, by 
means of disc rollers so disposed, tliat their peripheries are col- 
lectively projected towards the central point occupied by the 
tube. 

4th. The process of bending tubes into convoluted spiral fotuv^^ 
is effected by means of a pair of .taperiiig toWexa «^\»il^i ^gKwsn A 
jn opposite directiona, or respectively xigVit «a^ '\cS\r^sAn^^«ti 
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caused by tooth wheels on their aies to revolve at a unifctBt. 
speed, so that their half circular grooves always coincide and fonn 
at the meeting points perfect circular openings, wherein as they 
revolve the tube ia dmwn, and laying in the groove is coiled round 
one of the rollers, which in order to remove the tube must be 
ftfterirards lifted out of its bearings. 

5th. Helical tubes are bent into fonn by spirally grooved rollers 
in a similar manner, only that the rollei^ instead of being made 
tapering are parallel throughout their whole length, and when 
either left or right-handed spiral tubular heiicea are required, the 
tube ia coiled round and is laid in the groove of that roller which 
correspondB. This apparatus may he employed in combinttion 
with the rolling machine first described. 

[Printfli!,l».Srf. Ilrawinffs. See Mwhanit^' MngsKiiip, vol. M, p. «B i and 
Patent Jounml, vaL ID, p, 13S.] 

A.D. 1850, June 13.— N° ]3.\Xi. 
EVERITT, George Allen, and GLYDO.V, GEORfiK.— The 
object of this invention, relating to metallic tubes adapted to 
locomotive and other boilers, ia to remedy the tendency of wearing 
away to which those ends of the tubes disposed nearest the fire 
are liable, whilst the other portion of such tubes h scarcely dete- 
riorated. It consists in lining or inserting into that end of each 
tube which is liable to wear, another amaller tube of brass, iron, 
copper, or other metallic alloy, the length of such lining tubes to 
be from one to two feet. 

" Having prepared a tube of the whole length required in the 
" ordinary way, we take the shield and place it upon a steel raan- 
" dril necked or turned at one end to the length of the shield or 

" rather more we then proceed to put the other tube 

" upon the mandril covering the shield or inner tube, and draw 
" them upon the mandril through a die upon a draw bench in 
" the ordinary manner of drawing tubes, and we afterwards 
" withdraw the mandril, which is tapered to facilitate its with- 
" dniwal. Or the exterior tube maybe prepared and finished 
" with the required taper upon a mandril or otherwise ; or it may 
" be parallel, and the shield or inner tube may also be prepared 
" upon a separate mandril, making this tube also taper in the 
" interior, if required, and finishing it so as to fit tightly within 
" the outer tube, into which we drive it by power or otherwise. 
" ITiis inner shield or tube will answer ttie ■(impose of a ferrule, 
'' and coo be used as such or with the crtiwvB.TS fcrrAw viow m 
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o case be leas tl 

[PrintBd.M. Drawi 
p.l!7.] 

A,D. 1851, January 2.— N" 13,438. 
COOK, Benjamin, — This invention relating to " the manufao- 
"' tore of metallic tubes " ■was not further described. 
[No Spectncxtioa enrolled.] 

A.D. 1H5I, Feliniary 10.— N" 13,499. 
FAIRBAlllN, Peter, and IlETHERINGTON. John.— Thw | 

invention relating to a system of plate moulding, is supplemen- 
tary to prior Letters Patent granted to these inventors, and dated , 
July 31, 1850, No. 13,208. Since that time the inventors ha-r* 1 
extended the use of their said patented invention, (originally [ 
confined to the casting of parts of manufacturing machinety and. 
mechanical toola) to the preparation of the moulds for casting 
pipes, parts of agricultural implements, and other articles, corei 
of the ordiniuy kind when required being prepared and used « 
heretofore. As described in the former Specification the patten' J 
or model is divided into two Hat sections at its broadest part, and I 
each part is so fi.\ed, one on each aide of a plate of unifomr' I 
thickness, that the position of one part is exactly opposite thB j 
position of the other. In this way the two half parts of model* I 
of various articles may be closely arranged respectively oi 
Bides of the plate, and connecting channels for the distribution and ' 
general flow of the molten metal in the several moulds are made by 
arranging suitable pieces between them ; thus, the two sectiond 
or parts of the model of a portion of an agricultural implement, 
an ornamental balastrade, a pipe, and a rail, may all be arranged 
in coincident positions respectively on the opposite aides of a phito 
and moulded at the same time. The plate is placed between the 
two moulding boxes, thepin guides passing through it; the sand i« 
then rammed in at the back of each box respectively, and whell 
doth are filled, one box is lifted off the other and then the platd 
n-ith the half models (which leave their impressions in the sand 
of each box) is removed. The two boxes are then coupled face to 
face for casting, the two facca of the plate having formed a 
true meeting surface on the sand of each bos, 
[THaled, Sd. Dmwinir.'j 
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A.D. !861, February 26.— N° 13,534. 
BEMOND, Amed6e Francois.— [.< commwmcaHoa. )—Thia in- 
vention relates to the manufacture of tubes fiom circular plates or 
discs of metal wliich in the first stage of the process are aubjected 
to tbe operation of a aeries of stamping and pressing dies and 
swages, and thereby gradually brought into forma cup-ahaped, 
with pBiallel tidea. The next stsfife in the proceas consists in 
driving these cup-abaped pieces through a succession of dies or 
matrieej by means of a mandril directly forced forward by the 
agency of steam, and by this means the parallel sides of the cup- 
pieces are elonRated, and by degrees they oje lengthened or drawn 
out into the form of tubes. The metal may he worked either hot 
or cold according to its ductility and nature, annealing if cold 
being resorted to when required. Instead of dies or matrices 
grooved rollers may be employed. 

Two kinds of motive power apparatus are employcdfordriving 
or thrusting the mandril. The first consists of a strong borizontal 
bed or iiame, whereon at one end is fixed in the direction of its 
length a steam cylinder with piston and piston rod, which carries 
at its outer end a croas-head, tbat when m.oving, slides on and is 
supported by suitable guides. One end of the mandril is fixed 
in a socket carried l)y the cross-beadi so that the mandril forms an 
elongation of tbe piston rod, and they point directly to tbe dies, 
which are fixed at the opposite end of the machine. When in ope- 
ration the steam acts against the back of the piston, which drives 
the piston rod forward and forces the niandiils directly through 
the dies or rollers, suitable contrivances being arranged for opera- 
ting tbe valves wliicb regulate tbe induction and exhaustion of the 

The second apparatus fur tlirusting the mandril is placed lu a 
vertical position, and is operated by means of an hydraulic laip. 

Two other machines in which the thrust of the mandril is given 
oiechanically, one by means of a screw and tbe other by a. raok are 
also described. In these machines respectively instead of dies, 
rollers with a series of grooves relatively ((railuatiog in size are 
employed. After each pass and withdrawal of the tube from the 
rollers, the latter are caused to move endwise, and by this means 
all or as many of the different sized grooves aa are required, are 
in Buocession from the largest to the smallest brought into opern- 
tion. These last machines are more particularly adapted to the 
majtuikctare ot gun barrels and simiVM artitAes, and they may 
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either be driven by motive power or by hand. The extreme end 

of the tube which receives the thrust of the mandril being closed, 

requires finaUy to be cut off. 

[Printed, U,M. Drawings. See Mechanics' Magazine, voL 66» p. 197; 
and Patent Journal, vol. 11, p. 282.] 

A.D. 1851, March 24.— N« 13,573. 

WALKER, Samuel, junior. — This invention, relating to the 
manufacture of metallic tubes, refers to the process of bending 
the skelps into a tubular form by means of suitably grooved 
rollers, which at the same time bevel the edges ; also to a furnace 
adapted to the purpose of soldering the seams. The bending 
rollers are mounted as usual between suitable side frames, which 
support the bearings wherein their axes revolve, and they are 
driven at a uniform speed by tooth gearing. In the bottom roller 
there are two semicircular grooves, which pair with two grooves 
in the top roller, one of which is so curved as to cause the 
edges of the skelp to lap one over the other, and the other 
groove being semicircular forms with the corresponding groove 
in the other roller, when the two are in position together, a per- 
fect circular hole between them. The skelp previously bent 
transversely throughout its whole length into a U-shaped form, 
is by the first pass on a supporting mandril through the lapping 
groove of the rollers, made tubular, the edges lapping, and the 
second pass on a mandnl through the circular grooves by bring- 
ing the edges abutting together, cause it to assume a circular 
form. 

The furnace is employed for heating and soldering the seams. 
The tubes are heated in a chamber or oven erected contiguous to 
the fire-place, and in the direct passage of the hot draught, which 
is caused to pass either over or under the tubes according to the 
manner in which the solder is laid, whether along the seam in- 
ternally or externally, so as to heat one side only of each tube. 
The fuel is introduced through an opening in the top directly 
over the fire. Several tubes placed side by side in the heating 
chamber may be soldered at the same time. 

[Printed, 6d. ]>rawing. See London Journal (iWM^»*«), vol. 40 {conjoined 
series), p. 24; Mechanics' Magazine, vol. 66, p. 277 ; Engineers' and Ait^hi/* 
tects* Journal, vol. 40, p. 823 ; and Patent Journal, voiri2, p. 14.] 

A.D. 1851, June 7.—N» 13,656. 
BANISTER, James.— -This invention xelatea to t\i"e ^TQwe?«^ ^ 
ao]denng or luazmg the seams of tubes, vr\u.c\v «ce xvcaSjcsco^ 
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healed in a muiSe or oven, instead of as heretofore in a fire mUl 
the Bolder runs, the object being to protect the metal of which 
the tubes are campoaed, as such metal wben ])laced in a Gre is 
liable to injury at those parts exposed to the fiercest heat, whereas 
hy the aid of this invention any desired length of tube may be 
liCttted uniformly. In ordertoatfect this result afurnace with two 
fires is specially constructed, and their respective flues arranged 
10 direct their hut draughts upon one point, and eourae to- 
gether across the muffle or oven, through u'hich the tube is slowly 
passed by the workman, the joint being kept upwards. The edges 
of the tube itre overlapped, and the solder, which is a combination 
of low and high melting, or weak and strong, is ajiphed in the 
usub] manner, No. 1 consisting of 40 parts by weight of spelter, 
and 36 parts of copper, and No, 2 of 40 parts of spelter and 42 
of copper. These solders are prepared separately, and aftenvards 
mixed in a pon'dered state, e^iiol parts of each with borax. 

[Printed 1». Drawinpta. Son Rerertory ot Arts. toI, 10 (enlirged mHM). 
p.]fi; MechuniPi' Mamaiiia, vol. BB, p. *9fli Jingioeen:' o— ' ■—'•"- 



A.D. 1851, September 4.— N" 13,734. 
KENRICK, Timothy.— This invention relates to the process of 
enamelhng and glazing the interna! surface of ivrought-iron 
tiibes. For this purpose two compositions are used, the first 
constituting the enamel or body, and the second the glaze, 'Vhe 
first composition consists of flint, borax, and potter's clay in the 
following proportions: — 100 lbs. of calcined flint ground fine, 
and 70 lbs. of borax mixed well together and fused ; when cold 
add 21 lbs. of potter's clay and grind in water, bringing the 
compound mass to such a consistence that an article dipped in it 
will be coated to the thickness of about -^i^ of an inch. The 
inside of the pipes must be well cleaned before this composition 
is poured in, and the pijtea must be moved round so as to insure 
a uniform coating internoDy. ^^llen this composition is set, the 
second composition or glaze powder is introduced, turning the 
tube as before, so that every part of the first coating mny be 
covered by the powder, which will adhere thereto. The tube is 
then placed in a atore and dried, and it is aftern'ards fired in a 
Iriln or muffle, which must be sufliciently heated to fuze the glaae. 
The second composition or glaze powder is made as follows : — 
To 100 lbs, of Cornish atone ground to a powder add 117 Iba. (rf 
£ne ground boiax, 35 lbs. of sode aa\i,%\\ia, olBaiS^etce,35lha. ■ 
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of sifted slaked lime, 13 lbs. of white sand, and 511 lbs. of pounded' I 
white glass ; the whole are to be mixed well together, and per- 
fectly vitrified ; when cool the mass is to be ([round very fine in 
water and aftem'arda dried. Mix and stir well together in hot 
water 45 lbs. of the product with 1 lb. of soda ash, and when 
dried in a, stove a fine glaxe powder will be produced. 

[Prinlod. W. No IlmwiiiKu- See RBpert-orj or Arts, vni, 19 Imlare'^. 
80ries),p. £43; LondL^iL Journal iNeiotoa'4), vol. 40 Iconjoirtea tfriBx], 

Soum»],Tol, 18, p. 1** ; Artimn. Tol. 10, p. US; and JoumBl of Gsalilitht- 



A.D. 1851, September 25.— N" 13,752. 
GREEN, Ch A II LBS. —According to this invention, cast tubei 
after having been extended by drawing them through a auccesaioa 
of diea are, before the last drawing process, after being annealed, 
pickled or treated with diluted acid aa heretofore practised after 
the laat time of passing or drawing such tubes through dies or 
boles ; the tubes are then to be washed with cold water and 
then boiled in water ten or fifteen minutes ; the tubes are then 
immersed in a solution of soap for five or six minutes. 1 prefer 
to employ soft soap for the purpose, and use the same at the 
rate of five pounda of soft soap to three gallons of water. Tha 
tubes are then taken from the solution of soap and drawn 
through the last die or hole, suds or solution of soap, being 
caused to flow constantly on to the parts of the tube as they 
come up to the die or hole through which a tube ia being 
passed- U'he brass tubes thus made are to be annealed at their 
ends in order to prepare them for being fixed in boilers, and 
I anneal them for a length of sis inches at the ends which are 
to enter the smoke box, and for about one and a half inches at 
the ends which enter the firebox, by heating them at their encto 
to a ted hcot to the extent above stated. By these means tho i 
tubes will be hard and smooth externally, and they will be stiff 
and strong, and give great stability to the boilers in which they 
are used." 

[Printed, **. Kopmwings. Sao Iteiiertorynf Arts, vol, 13 ienlar^edie 



A.D. 1S5I, December 8.— N" 13.843. 
GARDINER, Pkery G.— This invention relates, first, ta u. " 
of forming or shaping railway cairiage ■w\iee\a Kai pSw* 
of metal by means of rotating dies a " ' " ' 
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forced together upon the iron which is in a heated stiie, tiie dies 
or swages respectively reroliing in opposite directions^ whidi has 
the effect ci so drawing or woridng the heated metal as to cause 
its fibres or grain to lie in concentric rings or helical lines ; the 
8ur£ftce of the article produced is made very smooth and regular, 
and a wheel wrought and swaged into a solid mass without a flaw 
is produced ready to be fitted upon the axis after boring. 

Hie object of the other part of the invention relating to the 
manufacture of lead |Hpes, is also so to work the metal during 
the process, that the fibres or grain shall be laid crosswise, instead 
of as heretofore longitudinally^ such pipes being easily split by 
internal pressure. The mass of lead either cold or heated is 
placed in a die chamber which, whilst the metal is being forced 
fx drawn out through the annular opening between the die and 
iihe end of the core mandril, is caused to revolve ; this motion 
of the die has the effect of laying the grain or fibre of the metal 
transverse to the axis of the pipe, working and drawing it round 
and round ; in this way pipes of much greater strength are pro- 
duced, and the pressure required to force the metal through a 
die that is caused to revolve during the process is considerably 
diminished. 

[Printed, Uw Drawiiurs. See London Journal {Keu)ton*8)t toL 41 {conjoined 
»erie$), p. 96.; Hedumics* Maf^azine, voL 56, p. 496.] 

A.D. 1852, February 13.— N« 1.3,971. 

MORE WOOD, Edmund, and ROGERS, Georgk.— The first 
parts of this invention relate to coating articles of metal, and the 
last part to drawing pipes. 

Sheets of zinc are coated with lead or its alloys, the apparatus 
employed in the process of dipping being described. Either one 
or both sides may be coated, the sheet being afterwards passed 
through rollers for the purpose of extending or spreading it. 

Stamping or otherwise forming transverse projections and in- 
dentations respectively on the ends of coated zinc or wroaght- 
iron gutter pipes, which so fit together as to render them stronger 
at the joint, and they are not so liable to leak. 

Stamping and forming projections and indentations acros cor- 
rugated sheets of coated or other iron adapted for covering roofs, 
for the purpose of joining them together. 

Applying sal ammoniac or other suitable chloride and sand or 
ctber substance to the surface of sheet or other metal, previous to 
the coating procesB. 
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Using when coating one metal with another two kinds of metal 
in a molten state, one heavier than the other, the hath for the 
purpose heing fitted with a partition. 

Coating wire and other surfaces with molten metal; in this 
process the wire or article is caused to pass through a tuhe, in 
which to prevent oxidation there is a constant current of gaseous 
or other vapour. 

Employing a fan or hlower to draw off the products of combus- 
tion when heating baths of metal for coating. 

Drawing pipes made of black iron, and afterwards coating them. 

These pipes are made of uncoated sheet iron. The edges of the 

plate when it is brought into a cylindrical form are jointed by 

•seamiog. The pipes when formed are cleansed, and then for the 

purpose of coating them and soldering up the seams or joints, are 

dipped into a bath of molten zinc or other suitable metal. 

[Printed, Sd, Drawing. Bee B>epertory of Arts* vol. 20 (enlarged eerie*), 
p. 216 ; Mechanics' Magazine, vol. 67, p. 117.] 

A.D. 1852, March 8.— N» 13,998. 

PERKINS, Edward Moseley. — ^This invention relates to the 

construction of core barrels, for use in making pipes, retorts, and 

other hollow castings. These core barrels are made of three or 

other convenient number of segmental sections, which by suitable 

contrivances operating against inclines, are caused relatively to 

expand or contract for the purpose of forming with one barrel coros 

of different diameters, adapted to pipes varying in size. The 

. expanding gear is fixed on a central shaft, which passes through 

the cote and is operated longitudinally by means of a screw. 

These core barrels after a pipe or cylinder is made are easily 

removed^ the diameter of the core being first reduced by th^ 

convergence of its segmental sections. 

CPiinted, 6d. Drawing. See Mechanics' Magazine, voL 67, p. 2SS:. Bik* 
gineers* and Architects* Journal, toI. 15, p. S47 ; Journal of Gas Lignting, 
vol. 2, p. 488.] 

ff 

A.D. 1852, May 8.— N° 14,117. 
MUNTZ, George Frederick, junior. — ^This invention relates to 
the manufacture of metal tubes[for steam boiler and other purposes. 
These tubes are made of compound metal, composed of 60 parts 
of the best copper, and thirty eight parts of good zinc or there- 
about. The ingot out of which the tube is afterwsxda To\\&d^\% 
cast in the form of a, short tube in an iron ixio\\\j^ m^^ti ^^*^tA^(s«& 
which, previous to the rolling process, is "wdl •w«i;^"ft^ o\Ai, '\^!>^^ 



I 

I 

t 

K 



■ 212° is I 



88 METALLIC PIPE8 AND TUBES. 

interior of the ingot of tiibe Iieated to a temperature of 212° is 
then kved or coated with a mixture of lime water end aalt for the 
purpose of preventing adhesion, aa the tube whilst heinj^ drawn 
out lontfitudinallj is flattened hettveen rolls, which are grooved 
similar to those used in rolling' flat bar iron. Aft«r this part of 
tlie process, the flattened tube being at a red heat, is passed 
through a second pair of grooved rollers, one of its ends being 
pienoualf opened for the purpose of placing it on the thick end 
or bulb of a long stee! mandril, disposed in the groove between 
the rollers, and projecting slightly in Jront. The rollers make one 
hundred revolutions per minute, and as soon aa they nip the end 
of the tube on the bulb, it is drawn between ihem and at the same 
time forced on the mandril, the back end of which abuta against a 
fixed part of the machinery j by this means the bulb of the man- 
dril opens the tube throughout its whole length, and in conjunction 
with the rollers imparts to it the desired form. Tubes thus made 
when straightened will be ready for use if intended for such pur- 
poses as steam boilers, and if required to be planished or made 
bright externally, they are afterwards drawn through dies. 



Yoi.B,p.2Sa.] 

A.D. 1852, June 10.— N" 14,163. 
BEASLEY, William.— Tills invention relates to the manu- 
facture of metal tubes and solid forms, and to the apparatus and 
machinery employed. Its adaptation is described aa applied to 
the making of twisted tubes and gun barrels, for which purpose 
strips of metal hollow or concave on one side longitudinally, are 
spirally coiled round a mandril of suitable size; the hollow side of 
the atrip being inside comes flat to the mandril, and during the 
coiling process the edges naturally rise so that when coiled closely 
together they have the appearance of a spiral ridge, the object 
being to provide more metal at the seam when the edges are welded 
together, for which purpose in order to heat the coil, it is stripped 
from the mandril and placed in a furnace. When suf&oiently 
heated for welding, a mandril, fitted with n fast and a loose collar, 
pushed into the coil through an entrance at the back of the 
furnace; the end of the mandril being then thrust out of the 
Ai/nace door is seiiied by a pair of tongs and drawn with the coil 
upon it between tn-o grooved rollers cauaiini t\\en\ to lotate ; the 
iJ reheated if necessary is then BuVjected lo o. ^totea?, lii ccoaa 



METALLIC PIPES AND TUBES. 



Mllintt. by being laid betiveen three rollers disposed rektii-elr 
paraUi^l in (riangiiliu' position, so that the whole length of the coil 
ia operated simultaneouilf h; the tliree rollers, which revolve in 
the same direction, the hest of the coil whilst the edjjea iire weld- 
ing, being maintained by an atmospheric blast which, more or 
lesB hot or cold, is directed between the rollers upon all parts 
throUfthoTit the entire length of tlie tube. When tapering tubes 
are worked the rollers are thrown more or less out of parallel. 

Anothermethod of "jamming tip" the seams of a coil, ia effected 
by end pressure during the cross rolling process; the coil being 
upon a mandril ia taken direct from the furnace and laid between 
the three rollers, the previous operation of the atalionary grooved 
tollers being dispensed with. 

Tubes, to loosen them from the mandril upon which they have 
been made, are placed longitudinally between two horizontal rollers 
revolving in the same direction. 

Dies adapted for reducing tubes or bars by drawing, are formed 
of any convenient number of concentric rings, connected by three 
or more suitable stay pieces. The scoria falUng between the rings 
produces a bar perfectly clean and free from scale. 

rPrinted.SiJ. Drawing. Bee MechauiQi' Mogunne, rol. S7, p. *00 ; Journal 
or Ga« Wghting. vol. 3, p. SO.} 

A.D. 1852, June 24.— N» 14,182. 1 

McCONXELL. James Edwabd. — The primary parts of tWi" 
invention relate ; tat. To arrangements in locomotive engines for 
eurcharging or highly heating steam. 2nd. The manufacture of 
wrought iron railway wheels with tubular spokes. 3rd. The 
construction of metallic steam engine pistons. 4th. The manu- 
facture in wrought iron or steel of engine cylinders and covers, 
oth. The construction of boilers, tanks, and other I'essels, and 
protecting boiler tubes. 6th. Securing the rails of railways ; 
nnd rth. Tlie manufacture of hollow axles. 

Boiler tubes of iron are protected either internally or externally. | 
or both, by inserting within theni and by drawing over thanit J 
tubes of thin copper or copper alloyed, such thin tubes 
tively in either case fitting as close as possible to the surface of 
the iron tube. 

The process described whereby hollow a.\Ie3 are made, consists 
in longitudinally packing round a mandril, a number (si 
or less) of wroug'hl-iron bars, eacb bar being Vq. Isaviwctat si 
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a sixth part or segment of a circle^ so that when heated to a 
welding heat and laid edge to edge along the mandril, they 
collectively inclose it, their contiguous edges heing inunediately 
welded together hy the pressure of a pair of grooved rollers ; the 
mandril remaining inside is afterwards withdrawn &om the tuhe 
or axle which is finished after a second heating by passing it 
again through the grooved rollers, the fnction of which draws it 
over the bulb of a fixed mandril. The bearing journals are 
formed on the ends of the axle by the simultaneous pressure of 
three rollers trigonally disposed, and caused to revolve at a 
uniform speed by tooth wheels. By employing two sets of rollers 
^th journals may be impressed and shaped by one operation. 
Tubes of uniform or of varying diameter may be produced by 
similar apparatus. 

The journals of hollow axles may also be formed by the 
pressure of dies actuated by hydrostatic pressure. 

[Printed, la, 4d. Drawings. See Mechanics' Magazine, vol. 68, p. 36; 
Engineers' and Architects' Journal, vol. 16, p. 73 ; Practical Mechanics' 
Journal, vol. 6, p. 252 ; and vol. 6, p. 60 ; Bolls Chapel.] 

A.D. 1852, November 11.— N« 14,344, 

WEEMS, John. — ^This invention relates to the manufacture of 
lead, tin, copper, or other metallic pipes and sheets in continuous 
lengths from molten metal, by machines which are operated by 
hydrostatic pressure. Two machines are described, one fop 
making strong lead and copper pipes and tubes, or *' copper 
" rollers '' suited to receive engravings for calico printers, and 
the other for forming tubes of large diameter, which may be 
used as such, or slit and opened out to form continuous flat 
sheets. Iliese machines, modified to produce tubes of different 
strength and size, are constructed after the principle of the 
hydraulic press, a receiver in each being mounted on the head 
of the ram in substitution of the ordinary table. The strong 
tubular mould which shapes the pipe externally is fixed vertically 
depending from the under side of the top or cross-head, which is 
connected to the bottom cylinder by suitable pillars and strong 
tension rods. The bottom of the mould is furnished with an 
annular die or ring which slides into the receiver, and the mandril 
which forms the internal cavity or bore stands vertically fixed 
to the top of the ram concentric with the mould. During the 
time of working, the mandril is kept cool by water which flows 
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in a ocmiiinioiis streun through an internal passage, and carries 
off the exoeishre heat^ the cooling of the mandril being necessaiy, 
especiaUj when the machine is employed in making copper 
rollers. In order to charge the receiver, the water is exhausted 
from the receiver beneath the ram, which is then gradually raised 
by the hydrostatic pressure. The lower end of the moulding 
tube enters the receiver as the latter rises, and the upper end of 
the mandril concentrically enters the moulding tube, there being 
sufficient annular space between them to form a pipe of the 
required substance ; the liquid metal is thus forced upwards 
between the mandril and the mould in one continuous length of 
tube, and is cooled by a jet of water whilst passing up through 
the cross-head. 

LPrinted, lOd, Drawing. See Mechanics* Magazine, vol. 58, p. 496 ; Prac- 
tical Mechanics' Journal, yoI. 6, p. 282 ; and vol. 6, p. 108.] 
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A.D. 1852, October 1.— N° 108. 
FEARN, Thomas. — This invention relates to a machine or appa> 
ratUs^ devised for impressing or embossing ornamental designs 
on the external surface of tubes or bars, by means of a circum- 
posed series of small steel roller dies, whereon the design is 
engraved or cut. These .roller dies are mounted equidistant in 
bearing blocks, disposed in grooves or channels radiating from a 
common centre, which is to be occupied by the tube or bar under 
operation, and the bearing blocks being pressed upon conver- 
gently by screws, the designs on the rollers are pressed into the 
metal surface of the tube or bar, a mandril when a tube is under 
operation, being inserted therein to support the external pressure. 
Tlie end of the tube or bar is then gripped by the pliers of a draw- 
bench and the tube is drawn througl^ t\ie app«Wl^^M^. ^>afeV^S»» 
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required to ornament in this way a tube or bar spirally, the axes of 
the rollers are set in the bearing blocks at an angle inclining more 
or less from the axial line of the tube^ which whilst being drawn 
through rollers so placed, is either itself caused to revolve, or the 
apparatus which carries the rollers is allowed to rotate. 

[Printed, 8d. Drawings.] 

A.D. 1852, October 5.— N^ 219. 

BURR, Arthur Richard. — ^This invention relates to the manu- 
facture of twisted gun and pistol barrels and to tubes generally, 
consisting in, — 

1st. " A new method of winding up the coil for twisted barrels 
" by passing the iron between two small rollers or spindles of 
*' unequal diameter, the smaller one of which is furnished with a 
" fixed spiral guide to give the coil the proper direction. The 
" inequality of the rollers causes the iron to bend round the 
" smaller one, which effect is further assisted by its lower portion 
" being enclosed in a case. This process may also be eflFected by 
" winding the iron upon a mandrill, under the operation of three 
" rollers, arranged in a similar manner as for straightening 
'' shafting." 

2nd. " A new method and apparatus for forging the barrels or 
" tubes by swage tools fixed in the ends of a lever, which has 
" a rapid reciprocating motion communicated to it by the action 
*' of an eccentric. The swage tools in the lever are adjusted to 
" similar tools in the anvil blocks. If thought more desirable, 
** the eccentric may communicate a direct action to the tools with- 
" out the intervention of the lever." 

drd. " The use of rhomboidal shaped iron for making 

" the coil of twisted barrels, in order to obtain a lap joint in the 
" weld." 

4th. ** The use of very narrow rods coiled upon a hollow tube, 

and then consolidating the whole together, under the action 

of the forging machine, at a welding heat." 
[Printed, 6rf. Drawing.] 

A.D. 1852, October 22.--No487. 

SLATE, Archibald. — This invention relates to the construction 
of coUapsible core bars> for use in making pipes and hollow 
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castings. Several modifications of the invention are described 
and illustrated. These core bars contain a longitudinal shaft, by 
turning which the outer shell, which may consist of one, two, 
three, or more longitudinal sections, is caused either to dilate or 
to contract according to the direction in which the shaft is 
turned. Various appliances, such as eccentrics, rods, levers, yokes, 
inclines, and other contrivances, are fitted inside the bar to effect 
the change of size when the shaft is turned on its axis thereby 
causing the simultaneous enlargement or distension of the shell, 
which when required for use is covered with a thin coating of 
loam, and dried before it is placed in the mould. The removal of 
the core bar after the casting is made, is readily accomplished by 
taming ' the central spindle, and thereby causing the general 
contraction of the shell after which the bar is easily withdrawn. 
The internal mechanism necessarily differs more or less according 
to the number of divisional sections composing the outer shell. 
[Printed, lOd. Drawings.] 



A.D. 1852, October 30.— N<» 586. 

SELBY, Gborgb Thomas. — ^This is an invention of machinery 
adapted to roll strips and narrow sheets of metal into such forms 
as are required to produce tubes and pipes, either tapering from 
end to end, or of two diameters, the intermediate portion tapering 
from one diameter to the other. This effect is produced on the 
strips or sheets by a pair of rollers, which by means of wedges are 
caused to be more or less separated whilst in operation, so that 
whilst a strip is passing between the rollers, their separation may 
be made gradually throughout the whole length of the strip, in 
which case the latter is made thin at one end and has a gradually 
increasing thickness to the other. Such a sheet would be suitable 
for forming a tube tapering from end to end internally. When 
tubes of two diameters are required, that is a uniform thickness 
throughout a portion of their length, and the remaining portion 
of increased strength, the separation of the rollers is effected 
almost suddenly, so that the portion of the sheet which passes 
through during the time the change is made is a regular taper 
or incline from one diameter to the other. The tubes made from 
these sheets are, according to the drawing, parallel externally, and 
consequently the variation in the thickness oi t\i^ ^^^\> ^<^\i^^& ^ 
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corresponding diminution in the size of the bore. The rolling 
machine appears to be self-acting after the necessary adjustment 
is made. 

[Printed, 8ef . Drawing.] 



A.D. 1852, November 11.— N° 707. 

PROSSER, Richard. — {Provisional protection only,) — This 
invention has for its object the manufsuH^ure of tubes by drawing 
out or elongating cast metal ingots which are square in transverse 
section and have severally a hole of similar form through them 
from end to end, the angles both inside and outside being rounded 
off. A tubular ingot so formed is placed upon a suitable mandril 
and passed between rolls, having the same configuration as the 
rolls which are employed for rolling iron into square bars during 
the process of manufacture ; by this means the ingot is gradually 
elongated, and finally is reduced transversely and lengthened out 
to the dimensions required, the metal being operated upon either 
in a heated or cold state, as its nature may require. The ingot 
by this means is brought into the form of a tube still retaining 
its square form with rounded corners, and this form is subse- 
quently altered by passing it between rollers which have circular 
grooves. 

[Printed, 4d. No Drawinf^s.] 

A.D. 1852, November 12.— N° 724. 

SEATON, Charles. — ^This invention relates to the process of 
manufacturing tubes from copper, brass, or other metallic ingots 
which are cast cylindric and slightly tapering at one end. These 
ingots are compressed and lengthened out whilst passing through 
grooves formed in a series of pairs of revolving rolls, which are 
similar to the rollers used for rolling round iron rods under the 
process of manufaxsture. During the process, the tube is sup- 
ported internally by a mandril or mandrils fixed at both ends in 
a line with and passing through the grooves in the several pairs 
of rollers, which are disposed in a direct line, one pair behind 
another, all the rollers being relatively parallel, and the grooves 
graduating in size, those in the front pair of rolls having the 
largest diameter. The ingot cleansed from the sand and re- 
heated, is placed on the front end of the mandril and pushed 
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forwazd to the revolving rolls, which bite the end of the ingot 
tnd giadnally elongate and draw it along the mandril^ which is 
slightly reduced in diameter at that point where the rollers first 
take efEeet. The several pairs of rollers are furnished with a 
conresponding number of grooves, which graduate in size in 
each roller, and also in each pair, and in each groove there is 
laid a fixed mandril, which extends through the series of pairs 
of rolls, and gradually tapers towards the after end, where the 
process is finished by the rollers of the last pair. 
[Printed, 8d. Drawing.] 

A.D. 1862, November 16.— N° 748. 

DUMJ&RY, Constant Joupfroy. — ^This invention relates to the 
manufitcture of pipes and tubes, and to the various machinery 
and apparatus employed for the reducing, lengthening, and 
finishing processes. It comprises apparatus for : — 

1st. Polygonal rolling; helical rolling; polygonal helical and 
drcnlar hanmiering; and pressure in lieu of traction. 

2nd. A new continuous rectilineal drawing ; a drawing bench 
with varied course and multiplicate operations ; a return apparatus 
for the mandrils. 

3rd. ** Unmandrilling " by rolling or by drawing; *'imman- 
drilling " by pressure or percussion ; an unfastening apparatus. 

The machine first described and illustrated is termed a '^ poly- 
*• gonal laminating apparatus," which acts upon the tube by 
means of a circumposed series of sixteen disc rollers, that operate 
simultaneously by pressing radially on the tube to cause its 
elongation, the axes of the rollers being transverse to the axial 
line of the tube. 

A '^helical laminating apparatus," in which the axes of a 
circumposed series of radial pressing rollers are severally disposed 
at angles slightly deviating from a right angle to the axial line of 
the tube, so that the trail of each roller describes a close helix 
winding roimd the tube as the latter passes through the 
apparatus. 

A laminating machine, which operates upon the tube by means 
of a circumposed series of sixteen radial acting hanuners, the tube 
occupying the common centre in the direction of which they act 
snnultaneously either by percussion or by pressure. 

The mode and apparatus employed for drawing out or reducing 
and lengthening tubes, which are placed on a xr^xv^ar^ wATsa?5\«. 
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either drawn or pushed through the dies or draw plates, which are 
jointed and connected either by a ring or external collar. The 
chief novelty is the mode of working by forcing out. " Two tubes 
may be mounted upon the same mandril, whilst two draw 
plates meeting them both, laminate each of them ; in which the 
draw plates may be fixed, and the mandrils forced into the 
draw plates, either from left to right or from right to left ; that 
is to say, in going to and fro, to avoid loss of time, and to 
" manufacture with double effect." 

The second part of the invention comprises machines for con- 
tinuous rectilineal drawing, by means of a series of rollers dis- 
posed equi-distant on a horizontal plane, and acting on the tube 
by compression or pressure; a multiple drawing bench for 
various lengths ; and an apparatus for returning the mandril, 
thus saving the labour of the workmen. 

The third part comprises the unmandrilling apparatus, which 
loosens the tube on the mandril after it has been subjected to the 
laminating and drawing processes. This apparatus operates by 
means of two series of rollers which respectively act upon the 
tube in opposite directions. 
[Printed, Is, 6d. Drawings.] 

A.D. 1852, November 22.— N» 819. 

ROOSE, James. — This invention relates to a method of welding 
iron tubes, for which purpose is employed a bell-mouthed die, 
which is suitably mounted on a draw-bench. The process consists 
in first placing one end of a long strip of iron, which has been 
reduced to the proper size for forming a tube, in a muffle or small 
furnace, and when at a red heat it is withdrawn, and bent by 
hammering into form for entering the mouth of the die. The 
strip is then placed in a long welding furnace, and when it has 
attained a uniform welding heat, it is taken out and immediately 
drawn through the die, which is placed in a suitable position on 
the draw-bench, a fixed mandril which is passed into the die, 
may be used to give internal support when desirable ; by this 
means the strip of metal is made to assume the cylindric form of 
a tube, the two edges being welded together by the compression 
of the die as the strip passes through. Tubes intended to be 
fluted are reheated and subjected to a second operation of drawing 
through a second die, which has the necessary internal configura* 
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tion, and tubes of other teinavetae contour, ore produced by dies 
of corresponding internal form. 
[TTintea,HiI. DrAwiDE-] 



A.D. 18S2, November 26.— N" 8/0. 
HOBY, Jambs Ward, and KINNIBURGH, JoHN.—This 
inveiition relates to tbe casting of metal in moulds made of 
fire-clay either alone or mixed with other aubstuncea, and burnt 
before use. When not used alone, the fire clay may be mixed 
either with sand, grit, and plumbago, common clay, and other 
suitable substances, and when moulded is treated after the 
meaner of burning fire bricks in a kiln. "The clay is thus de- 
" prived of its plaatic nature, and caused to cohere with much 
" greater atiength than if it were merely dried in lieu of being 
" baked. The mould ia, in fact, a piece of brick, and much 
" better adapted for sustaining the sudden contact of hot Suid 
" metal than the dry clay or loam ordinarily employed. The 
" moulds may either be made entire, or in pieces carefully fitted 
" together, and their faces may be made smooth before the 
" burning, or they may be made smooth by grinding and rubbing 
" after they have been burnt or baked. The surface of the mould 
" is washed over with a mixture of plumbago and water, which is 
" dried or allowed to dry, and the mould (when of more than one 
" piece) is put together, and the liquid metal poured into it. A 
" small quantity of lute or plastic clay may be placed between 
" the junctions of the different parts of the mould. When the 
" metal has aolidified, the mould is separated, and the casting is 
" removed, Tbe mould is then washed over again with plum- 
" bago, and put together agun, and another casting is made in 

Moulds for casting pipes are made longitudinally in halves, 
which when placed together are secured by clamps or straps with 
bolta and nuts; previous to use the inside of the mould is heated 
by a current of hot air or by other convenient means, and is 
then brushed over with a waah of plumbago in water, the core 
h adjusted, and the gate box, which is lined with sand and 
fitted to the top plate, is attached ; the metal ia then poured 
and when cool the core and pipe aie Ufted out together. 
Drawiug.l 



1 
4 



I 4Bj ana i 

■HKIFrial 



98 METALLIC PIPES AND TUBES. 

A.D. 1862, December 9.— N« 1008. 

BAD DELE Y, William. — (A communication,) — This invention 
relates " to the manufeuH^ure of pipes from lead, tin or pewter, by 
forcing the metal, in a melted or fluid state, through dies 
suitably formed and arranged. For this purpose a single or 
" double barrel force pump is immersed in a bath or cistern of 
melted metal, the working of which pump forces the metal up 
through a suitable die (of the exact dimensions internally and 
externally of the required pipe), which conducts it so far into 
the atmosphere, or through a cold water bath, as to cause the 
upper end of the metal to issue from the die in the form of a 
a solid pipe while its Ipwer end is in a fluid state ; so that, as 
long as the action of the pump is continued and the supply of 
metal is kept up, a pipe of the required size and any required 
length will be produced." 

[Printed, 6(2. Drawing.] 
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A.D. 1863, January 6.— N« 35. 

CHAMEROY, Edme Augustin. — ^This is an invention of a 
metallic compound capable of fusion, and of being cast.into various 
forms, such as statues, columns, wheels, and plates which may 
afterwards be rolled and made suitable for covering roofs, manu- 
ftk^ring tubes, tanks, and other useful purposes. 

The chief ingredient of this compound is iron in fine particles, 
such as pounded ore, or cast iron reduced to that state, and mixed 
with a soldering metallic alloy, such as either tin, lead, zinc, or 
bismuth, wh^re two or more of them are amalgamated. The par- 
ticles of iron before use are cleaned by steeping in a sdhitibn of 
ammonia, chlorine, or other preparation capable of acting on the 
metal. The metallic proportions of the compound are 4 parts of 
iron to 1 part of the soldering metal which is first put into a melting 
pot or crucible and placed in a fiimace ; when the metal is reduced 
to a state of fusion, the prepared iron particles are thrown in, and 
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stirred until each particle is thoroughly coated or tinned^ care 
being taken so as to regulate the heat^ that oxidation does not 
ensue ; the compound mass is then fit for use. 
ppriiited,4d. Ko Drawings.] 



A.D. 1853, January I?.— N<» 110. 

POTTS, Thomas, and COOKINGS, Jambs Septimus.— This 
invention relating to the manufacture of copper and other tubes, 
and to their use and application, consists : — 

1st. In making tubes for locomotive boilers and other purposes 
out of heated cast tubular ingots, which are triangular in trans- 
verse section, the angles being rounded off. These ingots are 
lengthened and reduced by passing them in a heated state between 
three disc roller, and afterwards at a draw-bench drawing them 
through a succession of dies, a mandril suited in form to affcHrd 
the necessary internal support, being placed inside the tube during 
the operation. 

The disc rollers are mounted on axes which revolve in bearings 
so disposed, that each axis forms one side of an equilateral 
triangles, causing their peripheries (which are suitably shaped) to 
meet and form a central opening, and when set in motiouy they 
act collectively on the ingot as a revolving die. Two sets of 
rollers are employed, the peripheries of one set being plain, act 
£rst upon the ingot, and the other set which act next are grooved, 
and impart to the ingot a form somewhat approaching circularity, 
both sets lengthening out and reducing the ingot transversely 
until- it assumes the form of a tube, which is finished and 
made circular by passing it through a circular die at a draw- 
bench. 

2nd, relates to the making of copper rollers for calico printing 
purposes out of flat metal, which is bent and worked into a 
cylindrical form by first hammering and swaging, and afterwards 
by rolling and drawing, the edges, which are planed to true sur- 
&ces meeting against an interposed strip of copper that is brazed 
in, and projecting inside, forms the key or feather which fits into 
the groove of the mandril. 

3rd. Applying fine hollow tubing for the purposes of telegraphy^ 
instead of the solid wires in general use. 

[Print6d,8c{. I)rawing.J "^ 
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A.D. 1853, Msreh 5.— N« 660. 
BBOOMAN, Richard Archibald. — (A comtnwnication.) — This 
inventioD lelates to machinery or aj)pttratua designed for makiiig 
metfd pipes by tt series of disc rollers, so mounted in g. frtuaa 
round a common center, that their several axes are tangent to a 
ci/cle struck therefrom, consequently their peripheries, which are 
grooved, are directed to that point, and collectively form a circular 
opening, each constituting a segmental division thereof. Tha 
tubular ingot, which is to be lengthened and gradually reduced, 
is placed on a mandril, and passed through this opening, whicli at 
the beginning of the operation is enlarged ; it is gradually caused 
to diminish in size after each pass of the ingot, until the opening 
becomes a perfect circle, and the ingot has become a tube, of the 
length and diameter required. The bearings wherein the axes of 
the disc roUera are mounted slide in radial grooves, and they are 
caused to converge towards one common center by means of set 

Large ingots are reduced and lengthened out to form tubes of 
small diameter, by passing them through a succession of appa- 
ratus, until the required uhe is attained. The necessary smooth 
finish is given to the surface of the tube by drawing the llttnr 
through a dead steel die. 
CPrintefl. lOd. DrawlnBS.] 

A.D. 1853, March 23.— N" /Ul. 
JOHNSON, William. — M commMHica (ion.)— This inventjon 
relates to the construction of apparatus designed for the rolling 
and shaping of metals, and adapted to the tnanufacture of rail- 
way wheels, rings, cylinders, tubes, and other articles. It ia 
described and shoivn as applied to the process of rolling and 
forming a solid railway wheel, the mass of metal for which ia 
taken at a proper heat and kid upon a revolving table, the upper 
side or surface whereof has the form of one side of the wheel ; 
two pressing rollers, independently revolving on horizontal axes, 
and mounted to revolve in suitable hearings, are placed above, 
one on each side the vertical center of the table and in radio! 
position therewith. These two rollers are by means of suitable 
gearing caused to revolve in opposite directions, and their office 
is to ToE and press upon, and thereby shape the upper side of 
the wheel. Other rollers of suitable form for shaping the tjie. 
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are circumpoBed to press thereon in a horizontal direction, the 
whole arrangement by suitable gearing being contrived to act 
simnltaneously. For each difiPerent article produced a special 
modification of the machine would be required. 

CPrintBd,6(2. Drawing.] 

A.D. 1853, March 24.— N<» 718. 

KEATS, William. — (Partly a communication,) — ^This invention 
relates to the manufacture of tubes ftrom copper, brass, and other 
alloys of sofb metal, and is in part applicable to tubes made of 
iron ; also to the construction of a compound mandril. 

The metal is prepared in the form of a cylindrical ingot, which 
is cast not less than half an inch thick upon an iron mandril, 
made slightly tapering in order that it may be started as soon as 
the copper or other metal of the casting begins to set, the size of 
the mandril being larger than the intended finished size of the 
tube. The ingot, placed on by preference a hot mandril, is 
lengthened out and reduced by a succession of passes between 
rollers furnished with a graduating series of grooves, the ingot 
being previously placed with the mandril in a furnace, until both 
acquire the proper degree of heat, and at intervals during the 
operation the ingot is reheated to restore the degree of temperature 
most suited to the successful working of the process. Rollers in 
pairs or three in a set and furnished with paracentric grooves, are 
employed for rolling tubes in either a heated or cold state. 

A compound mandril consists of a central shaft or axis, covered 
by three longitudinal segmental sections, which are capable of 
being tightened up by a wedge or tongue. 

[Printed, 6tf. Drawing.] 

A.D. 1853, April 19.— N« 942. 

CHATTERTON, John.— This invention relates to a method of 
coating tubes made of gutta percha, india-rubber, or of such 
substances combined, with lead or soft metal. To efPect this a 
thin tube, made in the ordinary way of lead or soft metal, is used 
to form the external covering or coating, and should be of suffi- 
cient size interiorly to receive and permit the gutta percha pipe to 
slide in. When the two are thus disposed the one with the other, 
the combined tube is either drawn tViioxx^ ^n ^sctcoJaa ^^^^"^ 
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passed between suitably grooved rollers, which have the eflbct of 
reducing the diameter of the lead or metal pipe, and cause it to 
shrink and close into intimate contact with the surface of the 
gutta percha or other tube within. This the inventor states *' is 
^' a new manufacture of tubes applicable to various purposes." 
[Printed, 4(2. No Drawings.] 

A.D. 1853, April 27 — N<» 1010. 

HETHERINGTON, John, DUGDALE, John, the younger, and 
DUGDALE, Edward. — ^The object of this invention relating 
to a system of " plate moulding,'' is to simplify the manner of con- 
structing, and to reduce the cost of the models or patterns which 
are produced in accordance with the method described in the Speci- 
fication of Letters Patent granted February 10, 1851, No. 13,499, to 
Peter Fairbaim and the above John Hetberington. The method 
referred to, consisted in fixing the two halves of the pattern or 
patterns upon the opposite sides or surfaces of a metallic plate, the 
position of the half on one side being exactly coincidqQt with the 
half on the other. According to the present invention the trouble 
and the expense of fixing the halves of the patterns on the oppo- 
site sides of a plate is avoided. The pattern as ordinarily prepared 
is handed to tiie moulder, who proceeds to carefully mould it as 
usual in a pair of common moulding boxes. Before casting in 
the metal, the two boxes are slightly separated, a distance equal 
to the thickness of the plate employed in the original process, the 
margin all round the thin space thus formed between the meeting 
surfaces of the sand being closed, so as to prevent the escape of 
the metal when it is poured in, the cavity of the mould consisting 
of the impression of one half portion of the pattern in the sand 
of one box, and the impression of the other half in the sand of 
the other box, and between the parting surfaces of the sand in 
the two boxes a thin space. When the casting is made, the metal 
in the space forms a plate to which the two halves of the pattern 
are attached, one hsdf on each surface and all in one piece. The 
model pattern is then laid aside, and this casting when dressed 
up and smoothed, is used for plate moulding after the manner 
described in respect to the original invention. 

The preparation of the moulds for casting pipes and circular 
bodies consists of a plate with an opening, in size a trifle larger 
ihAH a longitudinal section of the pipe cut through its center ; tiie 
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pipe pattern is fdmished with a projecting azii at each end, and 
when it is laid in the opening of the plate, exactly one longitu- 
dinal half of the pattern is seen above its upper surface. In this 
position it is capable of being turned on its axis, and the half 
moulds are made from it in moulding boxes or flasks whidi pair 
together, and make perfect moulds, the model pattern in each 
case being turned on its axis to loosen the sand from its surfSaoe 
before the flask is lifted off. 
CFrmtedySd. Bnwings.] 

A.D. 1853, May 9.— N<» 1136. 

LAW, David, and INGLIS, John. — ^This invention of apparatus 

designed for forming the moulds employed in casting metals, is 

more especially usefdl in the moulding of pipes and such articles 

as are parallel or nearly so throughout their length. The mould 

box whilst the mould is being formed within it, is placed in an 

upright position upon a rotating turntable, and the pattern 

employed comprises only a short portion of the length of the 

pipe or article about to be moulded. The external diameter of 

this short pattern corresponds with the full size or diaideter 

of the intended casting, and as the moulding process proceeds, 

i&e pattern, which is at the bottom of the moidd box at the 

beginning of the operation, is gradually raised, being guided 

upwards in a direct vertical line by suitable contrivances, whilst 

the sand which falls into the mould box from above, is rammed 

and consolidated round the pattern by an annular rammer, 

which, as the operation proceeds and the mould box gradually 

fills, has the necessary up-and-down motion imparted to it by 

the mechanism above. The pattern is guided upwards by the 

passing of the rod whereto it is attached through the hollow 

spindle of the rammer, which independently of the rod is slowly 

caused to rotate, and the upward movement of the pattern is 

regulated to keep pace with the progress of the work, the mould 

box slowly revolving with the turntable during the operation. 

[Printed, 8d. Drawing.] 

A.D. 1853, May 10.— N^ 1143. 
CLAPHAM, John, CLAPHAM, Thomas, and CLAPHAM, 
William. — ^This invention relates to the construction of the flasks 
or mould boxes employed for casting meto^Q -^V^^ ycl Vsmscl^ 
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green sand, to the tools or appantns emidoyed for nmrninf or 
striking np the sand, and to the mode of casting. 

The flask or mould box is made of metid in two semi-cjlin- 
drical longitadinal halves^ which have flanges projecting ^ng 
eadi side for the purpose of bohing them together with screws 
and nuts. The meeting soifoce of each half moold is planed or 
otherwise made tme, in order that the two when hrooght together 
maj make a sound union, and through the shell of each the metal 
is perforated at irr^ular intervals all over, to pennit (tf the esci^ 
of the yapours and gases which are generated when the molten 
metal is poured into the sand, the ends of each half mould being 
suitably formed to receive an annular flange or collar, and pair 
together, some for casting pipes with flanges, and others for pipes 
with sockets ; the interior of these moulding boxes have a thin 
lining of sand, which is made to cohere to all parts of the internal 
surface of each half, by means of a great number of short cast 
metal studs, which are formed in the casting when the parts of 
the box are made, the oljject being the capability of casting three 
or four pipes in succession, without deranging or re-forming the 
sand lining of the mould. The tool employed to form the interior 
or semi-circular caviiy in each half of the mould is fitted to slide 
along the planed surfaces of the side flanges ; it closely presses 
the sand amongst the metal pegs with which the interior of the 
mould is studded, and forms and imparts to the interior a smooth 
surface. 

The cores are made on a core barrel suitably formed at the ends 
to fit the collars and correspond with the ends of the mould boxes, 
which are variously shaped in accordance with the required form 
of the pipe ends, whether flanged or otherwise. 

[Printed, U. Drawings.] 

A.D. 1853, May 23.— NO 1273. 

JOHNSON, John Henry. — (A communication from Messrs 
Laforest and Boudeville,) — ^The object of this invention is an im- 
proved mode of constructing the ends of pipes intended to be 
connected together, and the manner of forming the junction. 
To this end, the means devised consist in sinking into the 
meeting surface or £Eu;e of the flange at both ends of a pipe a V- 
formed groove or recess, which is made uniform in size and 
depth in both ends of all pipes intended to be connected, so that 
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when the enda of any two pipes are placed together, the grooves 
exactly coincide. The intermediate packing emplojed is in the 
form of a ring made of soft metal, loienge shaped, in tranaverse 
section, for the purpose of fitting into the groove in both pipes 
when their meeting surlBcea are brought together; when tightened 
up by means of sucb bolts and nnts as are ordinarily employed 
for tiie purpose, the ring is squeezed into the grooves, and forced 
into intimate contact with their inclining sides. " In place of a 
" detached conical ring or packing piece .... the junction may 
" be effected by forming such packing piece in one piece with 
" one of the flanges, the corresponding flange being grooved or 
" recessed to receive it. In bolting up the effect will be the 
" some as before described, the projecting packing piece being 
" squeezed into the conical groove or recess on the face of the 
" other junction surface, and ia thereby caused to adjust itself to 
" the eiact form of the groove in which it is fitted." I 

[Printed, M. Drawing.] ' 

A.D. 1853, June 10.— N" 1420. 
FRANKHAM, Samuel,— The object of this invention relating 



to coupling or connecting the ends of pipes to make a cc 
length, is the formation of a water-tight junction that will yield 
to the longitudinal expansion and contraction of the pipes, and 
not slip out of position. Each iiipe ii formed alike ; in one end 
which ia enlarged c.ttemally there is a deep annular recess, 
wherein is placed an india-rubber pocking ring, which when tivo 
pipes are laid together in a direct line is pressed upon by a ring 
fiftQge which projects forward from the opposite end of the other 
pipe, and fits loosely into the annular recess ; suitable lugs with 
bolt holea are cast in each end, and when the pipes are placed 
in position, they are drawn together by bolts. 

lUustrations are given and modifications of the invention 
described showing its application to general purposes, 
[Printed, Od. Drawing.] 



A.D. 1353, August 31.— N" 2024. 
GRAZEBROOK, John VmLUPs.— {Provisional protection 
only.) — The object of this invention ia to improve the iron tubes 
employed for the working barrels oi pumpaiV'jWmwft&wi" ■wv'ia. 
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" tubes of flint glass in place of tlie oi^linaiy /imer cnttingof 
" copper, the glass barrel having a fiange formed on one end 
" that fits "into a corresponding socket in the end of the metal 
" tube, and this glass barrel having several horizontal grooves 
" cut on its outer surface to afford & hole for the cement, with 
" which I attach the glass to the metal tube. In the same 
" manner I can line metalUc tubes other than those intended for 
" the working barrels of pumps." 

The invention is also appUcable to the lining of other metalhc 
cylinders and tubes. 

[Frintiod, 4iJ. NoDrawiDEs.1 

A.D, 1853, September ?.— N-aOSS. 
LAW, David, and INGLIS, John.— This invention relating to 
the manufacture of cast metal pipes, refers more particularly to 
the core bars employed in the process. 

These core bars are collapsible, " being composed of a series 
" of longitudinal pieces of curved metal or sefrmental pieces, 
" capable of forming bars of various diajneters, by being set in 
" a cireulftr form with their longitudinal wedge-shaped or sloped- 
" off edges overlapping each other. Down the centre of these 
" pieces is a longitudinal spindle carrying upon it at intcFrols 
" screw threads or portions of screws fitted with nuts carrying 
" joint eyes or lugs. Each nut may have four lugs, from which 
" short links or connecting rods paas to similar joint eyes in 
" the interior of each of the pieces composing the core bw. 
" These links are contrived to have an angular elbow-joint 
" action, so that as the nut is made to traverse along the spindle 
■' by turning the latter round in cither direction the line of the 
" angle of each link in reference to the axial line of the central 
" spindle will be correspondingly varied, and hence the curved ■ 
" external pieces of the core bar will be drawn in towards or 
" Erected further from the centre of the core bar, as the case ' 
" may be, that is to say, when each link stands at a right angle 
" with the axis of the central adjusting spindle on which the j 
" nuts are placed the curved external pieces of the core bar are ' 
" expanded to their utmost range. On the other hand, as the . 
" nut is traversed back upon its spindle, the hnks form a mow ' 
" or leas acute angle mth the axis of the spindle and with the 
" iatemal faces of the curved core bar pieces, and thus the latter 
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" are drawn more or less towirda the centre from wbich they 
" radiate. The currcJ pieces fonning the acting portions of the 
" core bora may be vartouslf arranged in combination, and the; 
" roaj be of VBiioua shapes, instead of beinff simply curved, but 
" they ore in each case worked by the angular action of the 
" traversing nut links or elbow joints. By this means the founder 
" can produce articles of vorioud diameters from a single core J 
' bar, which he can accurately adjust to any diameter required." 
[Printed, Sd. Dnxting.] 



A.D. 1S53, September 20,— N° 2181. ' 

POTTS, Fkhdinand. — This invention relating to the manti- 
(k^ure of taper tnbes, and to the apparatus employed, consists 

1st. The mode adopted for cutting and shaping the sheet of 
metal, without first setting out and soribing the required diiaen> 
sions upon it. For this purpose a pair of circular sheazs are 
employed, to which are adapted suitable contrivances for securing . 
and moving the sheet t« a regulated angle, according to the 
desired aize of the tube and the amount of taper required. 

2nd. Apparatus fur rounding, levelling, and finishing taper 
tubes, taken in the rough state after the process of malletting 
into form and soldering the seam. This apparatus has aomS' 
what the appearance of a turning or slide lath ; the tube is placed 
upon a tapering mandril, which at its thiokeat end is attached to 
the machine spindle, the mandril lying throughout its wh(de 
length in a V-formed trough or angular groove. The effect on 
the tube is produced by a pressing tool, which also acts as a . 
burnisher ) this tool is carried by a lever, the short end of whidi 
is affixed to the lower half of a coupling nut, which embraces a 
strong screw mounted in hearings in a position when revolving, 
to conduct the pressing tool along the upper surface of the tube ; 
the aorew and the main spindle ore geared together, so that both 
revolve, the tube making a completion revolution whilst the 
pressing tool moves along the machine a distance equal b 
turn or pitch of the screw thread, the experienced judgment of 
the attendant being required to regulate the pressure on the lever 
conduct the operation. 

itOd,M. Dmwinff,] ■• ■' ■•'■■ Jl.''"' ■ 
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A.D. 1853, October 1.— N''234a. 
COATES, Charles 

connecting flanged a 
and consists in interposing between the meeting faces of the 
flanges on the ends of pipes and cylinders, a leaden ring, oval, 
circular or angular in cross section, which ring when the flanges 
are drawn together hy bolts in the usual manner, is compressed 
and brought into intimate contact with all parts of the meeting 
surfaces. Pipes with a conical socket at one end and a tapering 
apigot at the other, are also packed with leaden rin^s, and drawn 
together bj bolts, to receive which, suitable projecting ears or lugs 
are cast on the pipe ends. 

Moulds in which the rings are cast are made in two half parts, and 
formed or cut in the meeting surface of each ia a concentric aeries 
of setni-circular, semi-elliptic, or angular groorea, each half part 
corresponding with the other, the two being fixed together face 
to face hy a central bolt, and the grooves being all put into 
communication by suitable channels or runners, so that when the 
melted metal is poured in, a aeries of rings are cast together, 
suitable for use when separated in connecting i 
pipes. 

CPriuted, (IJ. Dniwinc.] 
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A.D. 18.W, October 20.— N" 2431. 
BUSSELL, William. — This invention relatesto thomanufactura 
of copper tubes, the substance of the metal of which during the 
process, is first thinned and afterwards thickened ; also to the 
expanding of tubes. The tubes are made by drawing a cylin- 
drical piece of copper or tubular ingot through a succession of 
dies or bnrra, in order to lengthen it but not in the first 
instance to materially lessen its diameter, altbo' by this part of 
the process the metal is proportionately reduced ; and in order to 
thicken it again, the diameter of the tube is reduced to the re- 
quired size by drawing it through a succession of dies severally 
graduating to a small diameter. This second process gradually 
lengthens the tube, diminishes it diameter, and thickens the 
substance of the metal. An ingotcontaining the requisite weight 
of metal, and something over to allow for trimming off and 
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finishing, maybe drawn out to the length of a little over 27 
feet, to be afterwards cut up into nine foot lengths or otherwise. 

Tubes are expanded circumferentially by drawing through 
them a corneal or oilier suitably formed collar, which is fixed on 
the end of a metal rod ; if the collar is formed with a series of 
&cets on its largest end, the tube is caused whilst being enlarged 
to take a polygonal shape, but its cylindrical figure may be re- 
stored by drawing through jt a collar of a conical form. Instead 
of a draw-bench with the necessary dies or burs, rollers properly 
grooved may be employed for the purpose of extending and 
reducing the tubes. It is stated that tubes subjected to the last 
thickening process, are sounder, denser, and stronger than tubes 
made by the ordinary process. 
CPrinted, 4d. No Drawings.] 

A.D. 1863, October 24.— N^ 2450. 

YOUNG, Jambs Dbnoon. — This invention relating to the 
process of casting metals is, it is stated, peculiarly applicable to 
the manufacture of pipes, colunms, and hollow castings. It 
consists, — 

1st. " With reference to castings not requiring to be chilled or 
" hardened, in a mode or modes of applying hot water and steam 
" or vapour to the moulds or patterns, and in some cases to the 
" cores used in such casting, in order to preserve them from 
*' becoming red hot, warped, or fused by the melted metal or 
" other substance run into or upon them, and also to improve 
'' the quality or texture of such substance when cast into the 
*' required form, by preventing the chilling or hardening thereof 
" while in the moulds." 

2nd. ''With reference to castings requiring to be chilled or 
" hardened, in applying cold water to the moulds or patterns^ 
" and in some cases to the cores used in such casting, for the 
*' purpose of chilling and hardening such castings as required." 

The hot water and the steam, or the cold water, as the case 
may be, whether the castings are to be chilled or otherwise, is to 
be applied externally to the moulds, and by means of suitable 
pipes internally to the cores, through flexible connections. 

A memo, of alterations disclaiming all that is described under 
the second part of the invention is appended to the specification. 
[Printed, Sd. Drawing.] 
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A.D. 1853, November 30.— N« 2784. 

DAVIS, Edward Kbating.— This invention relates to a variety 
of macluDery and apparatus for making pipes, sheets and other 
articles from soft metals, such as lead, tin, zinc, and bismuth, 
and such alloys of soft metals, as are capable of being forced 
through dies, consisting in : — 

1st. An improved hydraulic press with double action acting 
alternately on two metal containers respectively complete with 
dies and cores for making pipes or sheets. 

2nd, An arrangement of apparatus for hning lead or other soffc 
metal pipes with tin during the process of manufacture. 

3rd. A modificatioD of the above compressed air being em- 
ployed to act between the piston and the surface of the metal. 

4th. An arrangement of machinery for making pipes of soft 
metal whilst in a fluid state. In this case both the die and 
mandril employed are unusually long, in order that the metal 
pipe before it issues and leaves the die and mandril may have 
time to set. 

5th. A similar arrangement to the last, adapted to making 
sheets, the metal container and die plate being modified in 
form. 

6th. Adding to the last arrangement an apparatus for 
tinning or coating the sheets, and thereby combining the two 
operations. 

7th. An arrangement of machinery for making lead or other' 
soft metal pipes from solid metal, by the pressure of two or three 
hydraulic presses worked by one set of pumps. 

8th. Adding to the above a tinning apparatus whereby to 
combine the two operations. 

9th. A modification of the seventh arrangement, designed for 
making sheets from metal in a semi-fluid state. 

10th. Accurately fitting a strong copper packing round the iron 
piston which forces the fluid or semi-duid metal out of the 
container in order to avail of the difPerent rate of expansion in 
the two metals, and thereby prevent the escape of the fluid metal. 

11th. Constructing the metal containers of pipe making ap- 
paratus with an overflow aperture. 

12th. A double die to be used when coating pipes externally, 
the pipe being formed by one section of the die, and coated 
whilst passing through the other. 
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IdUi. Gasfcmg tiie cftst-iron metal containers of pipe making 
apparatus upon wrought iron cylindrical linings. 

14tli. A new mode of making worms for stills. 

15th. lining lead or other soft metal pipes with gutta percha 
or caoutchouc, alone or combined with each other, or with other 
mateiials. • 

[Printed, 1«. Drawing.]; 

A.D. 1853, December 29.— N° 3015. 

ESTIVANT, Edwahd. — {Provisional protection only.)— "This 
** invention has for its object the manufacturing of brass tubes 
^ by hanunering, in place of drawing the same through dies, 
^ or rolling tiiem between grooved rollers, as heretofore practised. 
^ For this purpose the tubes, as heretofore, are cast in suitable 
^ lengths, and are then extended in length by hammering the 
'^ exterior surface, there being an interior support below the 
^ hammer. A tube is by the machinery, constantly moved slowly 
** forward under the hanuner, and at the same time it is caused 
^ to revolve, by which the tube will be extended in length. The 
** tube is then annealed, and again subjected to the process 
" of hammering, and these processes are repeated till the tube 
** has been extended to the desired length.'' 
[Printed, 4(2. No Drawings.] 

A.D. 1853, December 29.— N^ 3017. 
R^MOND, AMfeDi^E FRAN901S. — ^This invention relates to the 
manufacture of corrugated metallic tubes, by passing sheet metal 
through or between suitably grooved rollers, and then closing 
and securing the longitudinal joints by soldering, rivetting, or 
welding, according to the nature of the metal employed. The 
corrugations run round the tube transverse to its axis, and two 
plates are required to make a moderate sized cylinder, they being 
rolled in half circles, with the addition of sufficient metal to form 
lap joints, which are preferred for tubes that are circular in trans- 
verse section, and butt joints with flanges for those tubes which 
are dliptical. Instead of corrugating and forming the semi- 
cylindrical plates by rolling, other means for bending them to the 
required form may be employed. Corrugated tubes of copper or 
brass and other alloys are closed by soldering, and tubes (^ sheet 
iron are rivetted or welded. 
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Tubes of large diameter are made in three or more sections 
segmentally curved and corrugated by the process. 
[Printed, 4d, No Drawings.] 



1854. 



A.D. 1854, January 3.— N» 9. 
MADELEY, Joseph. — This invention relates to the making of 
tubes applicable to the manu&cture of hexagonal or other form of 
nut-blank or bolt head, and to various other purposes. These 
tubes are made cylindric inside, and hexagonal or of other prismatic 
form externally, and for general or specific purposes they may 
externally have the form of a cylinder, or be fluted or otherwise 
ornamented. The tubes are made longitudinally in halves, or in 
longitudinal sections to form half lap joints, out of suitable bars 
of iron, rolled with a half circular groove along the center of one 
side, so as to leave a margin on each side of the groove, the other 
or outside having transversely a semi-hexagonal figure. When 
the plain margins of the grooved side of two bars are placed face 
to face, and welded together by drawing or rolling, a tube is 
formed suitable for the purpose of nuts and bolt heads ; tubes of 
other transverse form may be produced in the same manner, and 
tubes for gas fittings and similar uses may, in the rolling and 
welding process, have formed on them lateral projections and 
feathers. When used for nut blanks and bolt heads, the tubea 
are cut up transversely into short pieces of the required size. 
[Printed, 6d. Drawings.] 

A.D. 1864, January 12.— No 81. 
ANGER, Leon Joseph. — {Provisional protection only,) — ^This 
invention relates to the manufacture of metallic tubes, applicable 
to locomotive and other purposes, where greater strength and 
power of endurance is required at one particular part, or at that 
end of a tube which is exposed to more wear, and is placed con- 
tiguous to the greatest heat. The tubes are made from short 
cylinders, which are drawn out or elongated on mandrils, made 
to the full length of the finished tube. The machinery employed 
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bpemtes bj means of hammera, that Toll alternately on the tube, 
which is ciknsed to move forward and at the same time rotate, and 
by this means every part of the short cyUnder comes by turns 
under the operation of the hammers. When passing- over 
end or ends, or other porta requiring additional strength and 
suhstance, the force with which the hammcTH strike is moderated. 
In some caaea the ends or parts of tubes may be shielded by 
soldering, or brazing pieces upon thetn. 
p-rinted, «. No Drawings.] 



A.D. 1854, Jannnry 12.— N" 8fi. 
MACLARENjRoDERT.—^This invention relates to the application 
of hydro statia or other pressure upon the sand or loam employed 
in the making of moulds, instead of acting' upon the mouldiD|[ 
material in the usual way by rammers. 

"The mould box may be of the usual form with cross bars for 
" holding the sand or loim together, but the bottom is i 
" separate loose piece just fitting within the sides of the box, and 
e bars do not reach the lower edge of the sides, so that the 
" bottom may be raised to a limited extent inside the box. The 
" lower mould box is placed in a hydrostatic press and is S 
" with sand or loam, and the pattern is then placed in positioo. 
" The upper mould box is then placed above the lower oue^ and 

is likeivise filled with sand or loam. This upper box is : 
" formed with a false bottom and in similar manner to the lower 
;, but is placed in a reverse position in reference thereto. 
" The boxes being filled with sand, which may be conveniently 
" affected from a sand hopper placed at the top of the press, ths 
" hydrostatic pressure is applied and is made to act entirely 
" between the false top and bottom of the mould box, and pro- ' 
" duces a degree of compression proportionate to the extent to 1 
" which the top and bottom are driven in, whilst the sand or loam ] 
" is forced with an equal pressure on both sides of the pBttem* | 
*' When the pressure has been given and the moulding force ifl I 
" released, the upper or reverse mould is hooked or snspendoa ^ 
" from the fixed framing, so that as the pressing movement retur 
" the upper or reverse mould is left behind. This uncovers 1 
" pattern or core, which is then removed by the continued book fl 
^^^^nverse in a similar way, and the completed mould can thea Im 
^^^^■once run off to its destination. Tim iaet^o& o^ ^Q\aC\a% 
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'' moulds is more particularly applicable to patterns of sliglit 
depth and to such patterns as are in the form of castings having 
the patterns in one piece on a flat plate." 
The mould for a pipe core " is made in two ^r more pieoes in 
such a manner, as when submitted to the requisite pressure, 
they may dose together and form the required shape of core, 
without allowing any of the sand or loam to escape." " This 
system of moulding is particularly suited for working on the 
principle of the plans already patented by Messrs. Fairbaim, 
Hetherington, Dugdale, and Jobson." 
[Printed, lOd. Drawing.] 

A.D. 1854, January 26.— N° 196. 
REEVES, Charles, junior, and WELLS, William. — The 
object of this invention, which relates to a mode of casting metals, 
is to obtain castings more sound and uniform than are produced 
by the ordinary process. The method of working is described as 
applied to the casting of hollow cylinders for making tubes and 
for other purposes. The moulds employed are made in two halves 
or more sections, and are placed in a vertical position. Up the side 
of the mould there is a slotted opening, wherein is Jltted a bar, 
which fills the opening and is capable of slTding freely up or down, 
so as to prevent the escape of the metal as it rises in the mould. 
When conmiencing to pour in the metal, the top end of the bar 
is near the level of the bottom of the moidd. The metal is poured 
in through the slotted opening over the top of the bar, which 
gradually rises as the mould fills, and by this means the metal is 
inade to run smoothly into the mould, free from air bubbles and 
unusual disturbance. Instead of causing the sliding bar to risey 
it may remain immovable, and a downward movement be im» 
parted to the mould, so that the pot or crucible whence the metal 
flows would remain at a fixed level and merely require tiltingv 
otherwise, when the mould is stationary, it has to be raised with 
the bar. The invention may (with modifications) be adapted to 
the casting of many other articles besides pipes, tubes, and cylin- 
ders. 

[Printed, Sd. Drawings.] 

A.D. 1854, January 30.— N» 225. 

COOPER, JosKPH Rock. — {Provisional protection only.) — ^This 
invention relates to preparing and dressing rolls for rolling gun 
barrels and other tubes and baxts *, itia dfi^ct^^ ^a^c^^s^^i^*. — 



METALLIC PIPES AND TUBES. 116 



ss 



In ToUing gun bands, tubes, and bars of cinmlar section, and 
'* of Hiaper or conical fbnn, it is necessary to fonn grooves of 
" corresponding farm in ihe rolls. In lieu of turning these grooves 
'^ in a ktbe, and returning them again when they require dressing, 
*' I fonn and dress these grooves by causing the rolls to revolve 
" very tikmly, wfaiks I introduce between them a revolving conical 
" or taper' drill, the shape and dimensions of the drill being 
" answerable to the intended shape and dimensions of the groove 
" to be cot. The drill has an end motion proportional to the 
*' motion of the rolls, so as to bring the proper parts of the drill 
'^ in contact with the respective parts of the rolls.'' 

[Printed, 4d. No Drawings.] 

A.D. 1864, February 27.— No 472. 

STIRLING, John Davie Morries. — This invention relates to 
ibe manu&cture of tubes and cylinders of steel, which by draw^ 
ing, liammering, or rolling, are worked out of cast cylindrical 
ingots. After the ingots are cast, they are by preference allowed 
to cool, and then when reheated they are subjected to a tilting or 
hammering process, previous to being drawn through a die or 
draw-plate, or extended by passing them on a fixed mandril 
between rollers appropriately grooved; this process is repeated 
until the tube attains the desired length and diametral size, it 
being reheated as often as necessary. Sometimes as soon as cast, 
the ingots are taken in the moulds and placed in an annealing 
oven. In place of fixed mandrils, tapering mandrils may be em- 
ployed, such as are used in the drawing out or extending and 
reducing brass and copper tubes; the holes in the draw-plate 
graduate in size, and the tube is passed through them in succes- 
sion, and when the finished size is attained, the tube is imme- 
diately drawn off the mandril, before the metal has had time to 
cool. The tubes may the for last drawing, if carefully annealed, 
be passetl through the last hole in a cold state, which makes the 
grain of the metal close and compact. 
[Printed, 4d» No Drawings.] 

A.D. 1854, March 9.-.N« 663. 

SELBY, George Thomas. — This invention relates to the 
construction of machines adapted to the manufacture of metallic 
tubes made from cast tubular ingots oi B^iort cjAMviet^ <i1 ^o^-^^ 
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spelter, brass, lead, or other metal. Thcae machines opsrate on 
the tubular casting bj means of three short rollers of peculiar 
tapering form, trigonall^ disposed in horizontal position; their 
axes relatively parallel, find bearings in suitable aide frames, one 
roller beinn intermediately beneath the other two, the neceasary 
means being provided for advancing and retreating the rollers to 
and from each other, bo as to increase or diminish the triangular 
central opening which they collectively form between them. 
Through this opening the tubular ingot, heated or otherwise, and 
placed upon a suitable mandril, is forced in the direction of the 
a.iea of the rollera at a regulated speed by an apimratus in front. 
The peripheries of the rollers, which are caused to revoli-e 
uniformly by tooth wheels on their axes, impinge upon the cast 
ingot as it revolves, and by degrees the latter is elongated and 
correspondingly reduced in diameter, the process being repeated 
until the desired she is attained, the tube to be reheated when 
necessary. To facilitate the effect of the rolling operation, before 
heating the tube it is dipped in a pasty solution of marl or other 
suitable earthy substance that will give way when pressure is 
afterwards applied, and when ingots are rolled out or extended 
in a cold state, their surfaces internally and externally are ooated 
with oil or other unctuous matter. 



[Printud. U. id. Di-awiiijs,] 
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A.D. 1854, March 9.— N" 565. 
JOHNSON, William Bbckett,— The object of this invention, 
relating to the tubes employed in the construction of steam 
boilers and for other purposes, is to increase their thickness at the 
ends, in order that such tubes may he more securely fixed in the 
tube plates of boilers, or in other apparatus to which their use 
may he applied. The thickening effect is produced on the metal 
at the tube ends by end pressure whilst the metal is in a heated 
state and held by means of a short split mandril placed inside, 
and a pair of recessed dies which embrace and close upon the tube 
end externally, the result being a jumping up of the metal of the 
end of the tube, until the enlarged or recessed mouth of the dies 
is filled, and this end pressure may be effected whilst the tube end 
is held betiveea the mandril and the dies by (it is stated) \ 
mechanical arrangements. 
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The anmngement which is described and used for the purpose, 
consists of a machine (xt apparatus wherein the pair of dies are 
monntedyane^the lower die, being fixed, and the other is attached 
to and canned by the lower end of a vertical slide, which obtains 
up-and-down motion from an eccentric, is movable and capable in 
conjunction with its companion die, of gripping the 'end of the 
tube, iHiich whilst so hdd is operated upon by a punch that, 
being set in motion by a crank through a connecting rod, acts 
direct upon the tube end, so as to compress and drive back the 
heated metal, and cause it to fill the recess or enlargement round 
the front end of the dies, the bore of the tube being supported by 
the mandril remains unaltered in size. Instead of actuating the 
compressing punch mechanically, the inventor contemplates the 
use for the purpose of effecting the jumping up of the ends of 
tubes, the direct expansive action of steam. 

[Printed. lOd. . Drawing.] 



A.D. 1854. March 23.— N« 688. 

NEWMAN, James. — ^This invention relates to the manufacture 
of seamless metallic tubes, requiring neither welding nor brazing. 
Iron tubes are made from what is termed a billet, which is de- 
scribed as a short thick tube or hollow cylinder of wrought iron, 
made out of a skelp or narrow plate of suitable thickness, turned 
and worked into a tubular form by any of the well-known methods, 
and welded along the seam. The billet is cut into a number of 
lengths or small billets, each of which is intended when reduced 
and drawn out, to form a tube, which process is effected in the 
following manner : — Just inside one end of a small billet, a rod is 
inserted and driven, and it may be fixed or welded in ; the billet 
is then through the other end filled with sand, silica, or earthy 
matter, which is rammed in as solid as possible, and then the 
billet is closed by driving in the end an iron plug, which may 
also be made fast by welding. The billet is then placed in a 
furnace, and when at a suitable heat it is taken out and passed 
between grooved rollers, which act upon it as revolving dies, and 
draw and lengtiien it out to a rod or bar of any desired length, 
its diameter becoming proportionately reduced. When cold, if 
the rod has been filled with sand, the interior will consist of 
a vitreous substance, and if filled with earthy oi o^e;t Voix^ss^^ 
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matter, it may be drilled or worked out, leaving the metal wfaich 
formed the small billet lengthened out into the form of a tube. 

Copper and brass tubes are made from billets prepared in the 
same manner, and annealed from time to time, the operation of 
drawing being performed upon the metal in a cold state, or when 
of copper, heated if preferred; and tubes of Muntz's metal are. 
produced £rom cast ingots and bored billets, which are rolled or 
drawn out to the form pf tubes. 

(Tiinted,4d. No Drawings.] 

A.D. 1854, April 10.— N<» 839. 

BOLTON, Alfred Sohibr, and BOLTON, Francis Seddon. 

— ^This invention relates to the manufacture of twisted or spirally 
fluted tubes. The draw-plate or die through which the tube is 
drawn has an internal configuration, similar to the form which it 
is intended the tube shall assume externally, and this plate or die 
is fixed in the centre or axis of a toothed wheel, which is mounted 
in suitable bearings at one end of the draw-bench, and is engaged 
by another tooth wheel, by which it is caused to revolve. The 
reduced end of the tube to be operated upon is passed through 
the die and gripped by the pliers attached to the draw -chain, 
which, when the machine is set in motion, drags the tube through 
the revolving die; the passage through the die imparts to the 
tube the desired form and twists it at the same time, any ten- 
dency which the tube may have to revolve being checked by a 
rod, which is attached horizontally to the pliers, and is carried 
along the bench in a transverse position. 

pprinted, 6d. Drawing.] 

A.D. 1854, April 20.— N« 908. 

RICHARDSON, Robert. — ^This invention relates to jointing 
or connecting and securing the ends of pipes, by casting on the 
adjoining ends when laid in position a cast-iron coupling, for 
which purpose an annular nfould is employed. This mould 
encircles the pipe so as completely to cover the ends which are 
to be unitM, forming an inclosed cavity around them; whilst 
in this position the melted iron is poured into the mould and 
filling the cavity, it takes the form of an annular strap or band. 
Boraxy tin; or zinc may be employed to fecilitete the union of the 
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molten metal with the iron of the pipes, or the pipe- ends may he 
deaned with a file or an add. The moulds employed are made 
m two half parte, which are hinged together at the under side 
and secured by a link above, where there is a gate for pouring in 
the metal, and a vent-hole for the emission of air. 

Describes and exhibits various examples of this mode of con- 
necting pipes of different kinds laid both in and out of a direct 
line, and also an expansible core bar, which is to be used when 
the melted metal is admitted between the ends of the pipes, which 
are formed in various ways, generalfy as regards plain pipes, with 
an external bead round each extremity. 

[Printed, 8<f. Drawing.] 

A.D. 1854, May 10.— N° 1044. 

ANTHONY, John, and CHAFE, William Tbeby.— This in- 
vention relates to the manufacture of pipes from lead and other 
soffc metals or alloys. 

Instead of, in accordance with the usual custom, employing only 
one die or mouth-piece and core-bar, and consequently producing 
only one pipe at a time ; the inventors say : — " Our invention 
consists in combining two or more dies or mouth-pieces, either 
separately or in the same plate, with core-bars to fit in each ; 
the dies or mouth-pieces to receive their supply of metal from 
the same retaining cylinder or metal reservoir, and to be placed 
at the bottom or top of the retaining cylinder or metal reser- 
*' voir, as at present used, or at the sides, or any other, part of 
*' the 6am'e. By this arrangement we are enabled to produce 
" several pipes or tubes simultaneously in the same machine, and 
with the expenditure of no greater power than is employed for 
producing a single pipe or tube." 

[Printed, Sd, Drawing.] 

A.D. 1864, May 11.— N^ 1047. 

MILES, Ezra. — {Provisional protection only,) — ^This is an inven- 
tion of a coupling joint for connecting pipes and tubes employed 
for conveying water, gas, air, or steam, and it may be employed 
for other connecting purposes. 

'' It consists of a hollow metal cylinder, the internal diameter 
'^ of which is contracted at a short diatance trom. ^^ 'CCl^ss'q^^ 
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similar to the ordinary socket pipe. Near the end of the pipe 
which is to be connected with the cylinder is cast a boss or 
shoulder^ which is turned to fit the coupling cylinder, and the 
outer portion or end of the pipe beyond the shoulder is made of 
a conical form, terminating in a collar or flange ; this part of the 
pipe enters the contracted portion of the cylinder. Upon the 
conical end of the pipe is placed a thick ring of vulcanized 
india-rubber, somewhat larger than the diameter of tiie smaller 
part of the cylinder. A hole is made through the socket of the 
cylinder, and through a solid part left in the shoulder of the pipe 
for that purpose, in which is fitted a pin. When the end of the 
pipe is pushed into the cylinder, the elastic ring is forced towards 
the base of the cone, and tightly compressed against the sides 
of the coupling cylinder ; the pin is passed through the cylinder 
and pipe, which holds the two firmly together. As the internal 
pressure on the joint is increased, it forces the elastic ring back 
** on the enlarged portion of the cone, rendering the joint tighter 
as the pressure is augmented." 
Other plans for joining or connecting tubes are also proposed. 

[Printed, 4f2. No Drawings.] 



A.D. 1854, May 22.— N» 1 129. 

CROSSLAND, Robert, HOLIDAY, William, and HEATON, 
John. — This invention relating to apparatus employed in manu- 
facturing cast metal pipes and tubes, refers : — 

Ist. " To combining a number of moulding boxes .... upon 
a rotating or other traversing carriage or frame, in such manner 
that the successive operation of " ramming up," applying the 
core," " casting," and *' taking out " the tube or pipe as cast, 
may be simultaneously performed with different moulding 
" boxes of the series, as in their traverse they come up to the 
positions appropriated to these separate operations. Also, to 
forming each of such moulding boxes capable of opening in the 
" direction of its length, to free the pipe or tube when cast, and 
" thus facilitate its removal, and with the core seat at the bottom 
" thereof turning on a hinge joint, but capable of being hdd in 
position by pin or other suitable fastening, which when released 
allows the sand to escape and frees the casting." When dry 
sandJB employed for moulding, the boxes when prepared, are 
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during their traverse subjected to heat before they wrive at tha 1 
point where the oBstiiig ia effected. 

2D(i. " Arranging a pair of entllcBs chains (passing over suit- I 
" able guide wheels) with carriages to receive the ends of cure 
" bars, imd conduct the cores formed thereon into and hom. a 
" drjnng oven or chamber ; the openings to and from which are 
" so stranged, that whilst a core is being admitted to be dried, a 
" dried core is aliio allowed to pass out therefrom, the opening ch 
" openings being only of suiBcient size to admit of the transit of I 
" the cores and their carriages." 
[Printed, 2j. ad, DniwinKsJ 

A.D. 1854, May 30.— N" 1197- 
SCOTr, Michael. — This invention comprises two methods o£ 
forming the ends of pipes which ai-e to be joined or connected 
together, consisting in : — 

1st. A flanged joint, which is expected to yield when any longi- 
tudinal espanaloQ or contraction of tlie piiics occurs. This result 
is accomplished by making the diameter of the flange very much 
beyond the usual size in relation to the Gixe of the pipe, in order 
that it may possess in a radial direction, a certain amount of 
flexibility, a suitable packing being interposed between the meet- 
ing surfaces, which are as close as possible to the verge or margin. 
The flanges may be either cast or mode of wrought metal, and 
fitted to fix on the ends of the pipes. 

2nd. A socket joint or connection. The socket is formed to 
receive a packing ring in a shallow annular curved groove at its 
bottom, and the spigot end of the other pipe is also recessed to 
correspond; the packing or joint ring may be modifled in crusa 
sectional form, and be mode of gutta percha, lead, tin, or other 
suitable material, tubular or otherwise. The pipes are held in 
position by a series of wedges, which are driven in at close inter- 
vals all round into the socket, between it and the spigot end of the 
adjoining pipe. This joint is also intended to possess a certain 
amount of flexibihty. i 

A.D. 1854, June 20.— N" 134;j. 
REEVES, Chahlbs, and WELLS, William.— This invention 
[elates to the manufacture of tubes of vaiioua aW^e vi \,n.'D&'.«x'jA. J 
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section^ comprising round, fluted^ or polygonal^ such tubes being 
made of varying diameter, or tapering from end to end. The 
apparatus employed consists of a circumposed series of segmental 
pressing dies, so disposed at intervals round a common center, that 
their curved peripheries collectively form there a hole or aperture. 
These dies are all mounted on axes eccentric to their curved peri- 
pheries and arranged in a suitable frame, and when the tube or 
article to be operated upon is introduced on a mandril between 
them, they are caused to move by a powerful spring on their axes 
at a uniform speed and impinge upon the surface of the tube, the 
axes being geared together by toothed sectors. 
[Printed, lOd. Drawings.] 

A.D. 1854, July 7.— N» 1493. 

LACY, William. — ^Tliis invention relates to the making of 
copper rollers, cylinders, and tubes from old rollers, and also by 
casting them. 

1st. Two old cylindrical rollers which have been in use for 
printing or other purposes, are turned externally in order to 
remove the engraved or other surface, and the nib or feather 
formed internally to fit in the groove or recess of the mandril, 
is removed from either one or both. One of the two roUers is 
then heated and expanded by passing a draw burr through it or 
otherwise, and when it is sufficiently enlarged, the other roller 
is slid or driven into it, and becomes securely fixed by the con- 
traction of the metal, as the outer roller cools. The compound 
roller is then finished, and is thereby made ready for use as a 
new roller. 

2nd. Casting rollers and hollow cylinders of copper in cast- 
iron moulds, such rollers or cylinders to be afterwards used as 
copper rollers or for the manufacture of tubes. The moulds 
are so constructed, that the molten metal flows down vertical 
ducts or passages at opposite sides, and entering the mould at 
the bottom, gradually rises to the top without disturbance from 
air bubbles, and consequently the casting finishes with a surface 
more free from faults. 
[Printed, 6d. Drawing.] 

A.D. 1854, July 28.— N» 1667. 

PETIT, Amablb Hippolytb.— This is an invention of a mode 
of Jointing pipes. Upon the ends of each pipe are formed 
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double lugf $t opposite sides or at three trigonal points, and they 
are pin jointed or hinged to the ends of other pipes bj means of 
links or ch^ws^ a washer being interposed and compressed between 
the ends or meeting surfaces of the pipes when they are drawn 
together. The washers are by preference made of vulcanized tnr 
alkaline caontehouc, but other substances, such as gutta percfaa, 
leather, wood, lead, tow, &c. may be employed for the purpose. 
[Printed, Sd. Drawings.] 

A.D. 1864, July 29.— N° 1672. 

BURKE^ Edmund, and STOCKER, Alexander Southwood. 
— ^This invention relates to the manufacture of tubes or hollow 
articles by coiling or overlapping twice or thrice round a mandril 
a thin sheet or sheets of metal, the several layers to be afterwards 
'* massed, consolidated, or soldered together." 

The mandril employed must be of corresponding size to the 
intended bore of the tube ; it must have a groove, or be furnished 
with other means to hold the end of the sheet while it is being 
coiled or lapped on^ and be otherwise made suitable for the pur- 
pose, and capable of withdrawal after the overlapping coils have 
been secured by hoops or collars, or bound round with wire, and 
it must revolve whilst the sheet is being wound on, appliances 
being at hand for pressing or causing the several laps to lay close, 
one over the other, in intimate contact. After the ends of the 
coiled tube are squared off and the mandril withdrawn, the tube 
is galvanized or immersed in a bath of molten zinc. In some 
cases the sheets of metal, previous to being wound on the man- 
dril, have their surfaces prepared in a manner to promote the 
ready adhesion of the coating metal, and secure a perfect union 
of the several layers or coils. 

Tubes which are subjected to great internal pressure are to be 
hooped or strengthened by bands ; screw threads on the ends of 
tubes are not cut into the metal, but either struck up by " dead 
" pressure " or formed on ferrules, which are shrunk on the ends 
of the pipes and galvanized. 

[Printed, \0d. Drawing.] 

A.D. 1854, August 1.— N» 1693. 
McGAFFIN, John.— This invention relates to the manufacture 
of metaDic pipes &om corrugated metal B\iee^,\s7 '^'tc&a«D5:^\s&^ 
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galvBaized or coated with zinc. The corrugated sheet metad is 
bent into a cylindiic form ot' the diameter and size required, and 
the edgea which lap ore secured either by rivetting or by acrewa 
and nuts or otherwise, the cornigation* running round at right 
angles or transverse to the axis. The corrugated sheets (when a 
long cylinder or length of pipe is required) may he rivetted or 
fastened together, either before or after they have been bent into 
the cylindric form. The mode of bending is not described. J^^^H 

ITriDted, lU UrawlDK.] ^^^^H 

A.D. 1854, August 21.— N° 1835. ^^^^ 

SMITH, William Hbnbt, BESSEMER, Hbnry, mAA f 
LONGSDON, RoflBRT.— This invention relates " chiefly to the 
" manufacture and treatment of the vitrified substances or 'alags,' 
" produced in the smelting of iron and other metala," such pro- 
ducts after undergoing a refining and coloring process, being cast 
or pressed in moulds into a variety of forms and articles, comprising 
table tops, mantel pieces, tiles or slabs, statuary, columns, pave- 
ments, blocks, and pipes. 

The slag in a fluid state fiows from the smelting furnace along 
heated troughs or pipes of fire-clay into fire-clay pots or vesaela, 
which are circularly arranged in a furnace after the manner 
described by H. Ueaseraer, in the Specifleation of Iiie Patent 
relating to the manufacture of glass, and bearing date March 22, 
184S, No. 12,11)1 the pots being heated by a central fire. The slag 
remains in the pots until the gaseous matters have escaped, the 
heavy impurities have subsided, and the lighter matter floated to 
the surface. 

The color of the slag is altered by means of metallic oxides, put 
into the pots or vessels in a poivdered state and briskly stirred, and 
by adding an alkaUne salt the amalgamation is hastened. 
I It ia made to assume the appearance of stone by throwing in 

ksand, lime, burnt clay, and other substances in a heated state. 
Thill or ornamental castings are produced from it when in a 
fluid condition, and necessarily at a high temperature, and at a 
lower temperature in a plastic state, it may be rolled, blown, or 
pressed into moulds made according to the nature of the work, 
either of " sand, loam, plaister of Ports, and stone, and in moulds 
" formed partly of sand and partly of iron, in an apparatus for 
^^^ '' forming ornamental designs in sand, and also in mouldi^^i^J 
^^K " rolling small tessalse or other siticle \yj te^ol'inv^ laoulda^^^^f 
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" For boUow articlea sucli as drain pipes, columns, &c,, having 

' a plwn circular or polygonal Bection, we construct a metal 

' mould, truly bored or planed, and of a slightly conical form, of 

' whicli shape the core is also to partake. The mould thug 

" composed ia fitted to a suitable frame, so arranged that the cotf 

" may he counterbalanced, and made to slide out quickly one 

mediately that the tube or other article is sufGciently hardened 

A sliding pusher or lever is also to form part of this moulding 

apparatus, and is for the purpose of forcing out the pipe or other 

article when formed ; but in some cases we find it preferable to 

make the exterior portion of the mould sufBciently large to 

admit of a lining of sand, against which the Quid slag is cast, 

ftnd in which the pipe or column oast may be removed to the 

^^nnealing oven ; this plan affords greater safety and facility for 

jBoving or packing in the oven." 

UPrinCad, Si. Sd. Dmvings.] ~B 
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A,D. 1954, August 26.— N'" 1373. 
SMITH, William and PHILLIPS. Thomas.— This invention 
relates to a mode and preparation for connecting the ends of cast 
iron pipes and tubes suitable for the conveyance of water, gas, or 
steam. The two ends of each pipe are shaped or formed alike, 
each having a V-shaped annular groove or recess near the e.'c- 
tremity, which ia reduced and chamfered off, so that when the 
ends of two pipes in a right line ace placed together, an inter- 
mediate groove isformed by the ends, for the reception of asuitable 
packing of lead, cement, hemp, or other substance, previous to 
placing over the junction a collar or strap coupling, which is made 
in two halves, with prcgecting ears that are drawn together by 
small screw bolts and nuts, each edge of the collar having in- 
ternally a V-shaped projection to fit into the V-shaped annular 
groove formed round the ends of the pipes, which have the effect 
vhen the two halves of the oolkr are tightened round the pipes, 
drawing them together. If the ends of the pipes and the 
lular grooves, instead of being formed at a right angle to the 
of the pipes are respectively made more or less at an incline 
thereto, the pipes may be kid deviating firom a direct line, so as to 
form curves, thereby obviating the necessilj for easting pipes 
with bends. 

[Printed, IM. Drawings.] 
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A.D. 1854, August 29.— N« 1893. 

WILLIAMS, John Fisher. — ^This invention has for its object 
when forming the junction of or connecting together cast iron 
pipes, the employment of " asphalted felt " or other flexible com- 
pound of either animal ox, vegetable fibres, saturated with any 
kind of bituminous, gummy, or resinous substances. The ends 
of the pipes are cast to form what are termed spigot and &ucet, 
or socket joints, that is, the fore end of each pipe in succession 
enters into the after end of that which precedes it. The sockets 
have a recess formed at the bottom, into which the asphalted felt 
or other saturated packing is compressed by the end of the ad- 
joining pipe, which is suitably formed for the purpose. The ends 
of the two pipes being thus placed one within the other, are drawn 
together by screw bolts, or other appliances passing through pro- 
jecting coupling lugs, which are cast upon the ends of the two 
pipes ; as an additional security the felt or other packing may be 
used to caulk the joint. 
[Printed, Qd. Drawing.] 

A.D. 1854, September 4.— N» 1934. 
SKIDMORE, Francis Alfred, and BOLTON, Joseph.— 
{Provisional protection only.) — ^This invention, relating to a mode 
of jointing or connecting together the ends of cast-iron pipes to 
form continuous lengths, is designed as an improvement on the 
system of spigot and faucet connections, such as are completed by 
caulking or soldering. For this purpose the pipes are cast with 
screw threads on their ends, respectively on the plain end ex- 
ternally, and with corresponding threads inside the socket or 
faucet, which is formed at the other extremity, so that they are 
connected by screwing the plain end of one pipe into the socket 
end of the other, a washer of gutta percha or other suitable 
material being introduced in the socket, to bed between the 
bottom of the socket and the other pipe end when the latter is 
screwed home. 

[Printed, 4d, No Drawings.] 

A.D. 1854, October 2.— N» 2109. 
SHERRIFF, Thomas.— This invention relates to the construction 
of the moulds of sand or loam employed in casting metallic pipes 
and other cyl^ndiiosl articles. These moulds are foniied " gradu- 
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' ally from the bottom upwards by means of tv 
" or pullers, which are made to run round, and presB a 
" down the sand or loam in contlnuoua thin layers ; tliese rollers ' 
" being carried by a lantern or frame, which is made to rotate by 
" aceotral shaft upon which it rises as the mould is being formed. 
" The inner cylindrieal surface of the mould is shaped by a short 
" oylindrioal pattern (its upper surface beinfr conical,) which rises , 
" with the lantern and rollers as the mould is being formed. It is 
" preferred to emjiloy conical rollers and to set them on inclined 
" spindles, so that the lowest parta of their peripheries may be 
" horizontal, or they may be ao set as to give them a slight 
" ineUnation below, with a view of pressing the sand c 
" aly[ht)y inwards or outwards, as may be desirable. The central J 
" shaft revolves in fixed baarirgs, and the laotern or roller frame 
is£ttediipon it with a groove and feather; or the shaft maybe 
juaied, the boss of the frame being made ndth a square eje to 
^^lorreBpoTid, so that the lantcro can rise upon the shaft, notwith- 
p'iltanding that it is turned by it. The rollers arc covered by a 
7diBC, formed with channels or openings, to admit the sand down. ^ 
n front of the rollers, the sand being auppLed from above. 
nbe is fixed to the top of the disc, ao as to envelope the centi^ 
piving abaft, and prevent the sand from getting into the eyedE | 
'lelaatem boss, and segmental shields are provided to ke^ [ 
Hid off the top of the pattern and to guide it under tbo 1 
9. In case any sand geta upon the top of the pattern^ 
" notwithstanding the presence of the sliields, it will fall through j 
" openings provided for that purpose." Screw biadea, tumiitft i 
with and rising upon the central shaft, may be substituted for tlw J 
pulleys and rollers, and by slightly modifying the apparattis, ib 1 
may be adapted to the moulding of articles of other form. 
[Prmted, Sil. DrowIng.J 






A.D. 1854, October 19.— N" 2234. 
WINFIELD, Robert Walter. — This invention relating t( 
manufacture of or mode of treating tubes and tubular articles and 
rods adapted to the construction of metallic furniture is described 
as follows ;— 

" I coat or cover the said roda and tubes with zinc, tin, coppar, : 

other tnetal or alloy, and afterivards paaa the said tubes a 

through a draw plate, such aa is uatd loi dtawii^ n 
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" tubes i or I pass the said coated rods and tubes through a. collar 
" of any suitable metal or material, the metal or material of wliioh 
" the said draw plate or collar is composed being varied to suit 
" the metal or alloy with which the rods and tubes are coated; a 
" hard draw plate or collar being used with a hard metal or alloy 
" on the coated rods and tubes, and a soft draw plate or collar 
" being used with a soft meta! or alloy on the coated rods and 
" tubes i the said draw plates and collars being made, by prefer- 
" ence, and where practicable, of a material harder than the metal 
" or alloy on the rod or tube to be drawn tlirough the said draw 
" plates and collars." 

The above process imparts a smooth surface to the rods and 
tubes, which ntay be improved by polishing with rotten stone or 
by other methods. The coating of the rods and tubes with either 
of the above-named metals or alloys is to be effected by any of the 
well-known processes. 

ITrloted, id. No Drawings.] 



A.D. 185^, October 25.— N° 23/1. 
STOr.KER. Alexander So uth wood. —(Prncunono; protection 
only.) — ^Tbis invention relates to the manufacture of tubes applic- 
able to gas and other purposes, and to the machinery and ap- 
pliances employed. These tubes are made of great strength from 
sheet metal, by inserting one tube within another two or three 
fold, and submitting the tubes thus combined to a bath of solder- 
ing or other material, which fills the interstices between them and 
forma one solid tube, the strength of which may still further be 
increased by closely coiling wire externally upon it throughout its 
whole length before it is galvanized or soldered, the extreme ends 
being left plain for screwing. 

Another mode of making sheet metal tubes consists in laying 
over the longitudinal joint or seam a narrow strip of metal, and 
then after closely binding or coiling wire upon the tube from end 
to end, submitting it to the galvanizing or soldering bath. 

In some cases the longitudinal atrip may be diaiiensed with. 

The tubes are formed by drawing the sheet of metal, which is 
cut to the required width, through dies upon a mandril after the 
metal has been bent by a half circling tool or apparatus, and the 
sides closed upon the mandril by a pair of rollers which move 
along, one at each aide respectively pressing down and closing the 
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The vrae is then coiled on the tube bj a mubine Eintilap- 1 
in cfinatruction to a sUde lathe, the tuhe revolving whilst the wi»l 
is carried along and deUvered at the speed necessaiy for lajingW 
on the ooila. 

The mode of making the cannecttng screws by means uf dies 
in a press is also described. 
[PriQted, Id. So Drnwings.] 

A.D. 1854, November C— N° 2346. 
CHILDS, William, the younger.— This invention, relating to 
the manufacture of pipes and tubes from stripa or ribbot 
sheet metal with chamfered edges, consists in winding such strips I 
when heated to a welding heat, spirally round a cylinder o 
mandril-roller, the edges of the strip being welded as quickly J 
as they come together. Tlie process is performed by n 
apparatus consisting of two rollers horizontally mounted in suitr 
able side frames, one over the other; these rollers are capable by 
means of set screws of being r^aed or lowered, and separated to 
form an intermediate space for taking in between then 
dril roller, whereon the heated strip of metal is spirally wound, 
the chamfered edges lapping one o\'er the other, are welded by 
the pressure of the two rollers as the operation proceeds. The i 
newly formed tube is caused graduaUy to slide off the end of tho 1 
mandril roller by the friction of a pair of drawing bowls, and by j 
this means welded tubes of uniform diameter and any desired i 
length may be mode continuously, but when taper tubes ara 
required the mandril roUermust be shaped tapering to the desired 
form, and its length determines the length of tube that c 

^^^binted.10 

^^Br A.D. 1854, November C— N" 234?. 

IPARJON, Louis Alexandre. — {Provisional protection only.) — 
This inventor states in respect to his invention of a " system o) 
" jointing pipes, tubes, and conduits in general " as follows : — 
" My method of jointing dispenses entirely with screws in thi 
" joining together of the ends of pipes, and is effected by mean! J 
" of a clip, which takes into a rim or collar on one pipe, and intO^ 
" an inclined ring on the end of the other pipe which is ti ' 
" joined to it, an india-rubber or other like smta-ViV^ e\a:rtSft'«^'Saes 



i.iOd. SrawinE.] 
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** being interposed between the two pipes. This elastic washer 
" fits into a channel in the end of one pipe, while a projecticm 
^ from the end of the opposite pipe abuts against it. The tight- 
" ening of the joint is effected by turning the clip towards the 
" inclination in the inclined ring, while the pipes may be detached 
" by turning the clip the reverse way. The clip fixes on to 
" and is detachable from the collar and inclined ring by a bayo- 
net fastening. Should the pipe itself not admit of a rim or 
collar being cast on or forming body with it, then I fix a 
supplementary joint piece into the end thereof, having the 
necessary rim or collar thereon." 
[Printed, 4d, No Drawings.] 

A.D. 1854, November 8.— N* 2370. 
CHAMEROY, Edme Auoustin. — This invention, relating to a 
peculiar mode of making sheet metal pipes, and to the manner of 
connecting or jointing them together, consists in covering " such 
pipes with a coil or lapping of paper, soaked in bitumen or 
other similar material. The junctions of such pipes are formed 
by fictional contact alone, without screws or screwing of any 
kind. It is proposed to employ soft; metal, such as lead, zinc, 
or tin, either alone or combined with each other, for the junc- 
tion surfaces, such metal being fused on to the ends of the 
pipes in the form of rings placed externally and internally, so 
as to fit into each other. They are made slightly conical for 
that purpose, and may be grooved to receive a packing of any 
** suitable material. This grooving maybe effected by the aid of 
** a suitable instrument fitted with a scraper of the size and form 
" of groove required. A cast iron or other hard metal mould of 
a suitable form, according to the form and size of junction ring 
to be attached, is employed for fusing such rings on to the ends 
of the pipes, the soft; metal h&ng' poured round the pipe, which 
is placed with one end in the moulds. In some caaes card 
board, or gutta percha and caoutchouc of a proper consistem^, 
may be employed in place of soft metal. The form of the joints 
may be varied, so that the parts to be joined may look into each 
other. For this purpose a. groove or annular recess may be 
'' formed on one junction piece, and a corresponding projection 
'* on the other, to fit into such groove ; or one surface may be 
^^ corrugAted, and the outer friction piece closed into it, by the 
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" Bid of an mstrument fitteil with rollers with peripherics of I J 
" coiresponding form to the corrugations, A lajer of guttsi 
peroliB or leather nuLy he interposed hetween the junction siA 1 
isea for the purpose of rendering them still mart , 
lerviouB to vapours or fluids." 

Ltod,10ii. Drairin^.] 






A,D. 1854, November 14.— N" 2412. 
PEARSON, Samuel.— Thb invention relates to the mann&o- I 
ture of twisted barrels, pipes, and tubes, which instead of being ' 
fiirmed by winding a single strip of metal spirallf round a 
mandril, severally consist of two V-ahaped strips or pieces which 
are spimllf wound on the tnatidiil, the bcbse of one strip being 
wound in contact therewith forms an IntetinediBte V-shaped 
space, which is filled up by the other V-shaped atrip being in- 
serted therein and wound on ; after being rolled and welded in 
the manner usually practised or otherwise, a perfectly tight and 
solid ]iipe or barrel is produced, it is stated, Buj>erior to the pipes 
or barrets made when only a single strip is wound on the mandril 
and butt or acarf-jointed at the edges. Instead of single V-strips, 
strips with double V's (thus W in tranverse section) may be 
used. 

[Printed. Be;. DmwiDg.] 

A.D. IfH, November 34.— N" 2488. 
STIRLING, John Davib Mobries. — This invention relates to 
the manufacture of metallic tubes, which are formed by exten- 
ding or drawing out tubular ingots by means of rollers, whicii 
gradually act upon and strip the ingot whilst in a heated atata 
from the end of a stationary mandril. The tubular ingot is cart 
of copper, copper alloys, or other suitable metal, and arranged to 
contain a sufficient body of the metal to produce a tube of the 
external diameter and length required, and it is exposed pretdona 
to the rolling process, to such a degree of heat in a reverberatow 
furnace ormuffle as thenature of the metal will permit orrft- 

The rollers are employed in pairs circumferentially grooved to 
correspond and suit the desired siie of the tube. Tl 
OUployed is fixed and stationary its end supjiorting the heated 
which is gradually drawn or stripped oS \(^ ^Jn6 ^v^ 
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rolls. The tube thus made in its first rough state may be »- 
ceived at the back of the Toilers on another mandril, and it is 
finished bj passing through other grooves diminishing in size 
until a tube of the desired dimensions is obtained, the metal 
during the process, to he re-heated from time to time, in order 
tn maintain the degree of heat necessftrj to ensure the succesa of 
the opera.tion. 

[Printed, !<;. No DmwinsB.] 

A.D. 1854, November 30.— N° 252-2. 
MURRAY, CH/^nLKS. — (Provisional protection only.) — T 
invention relating to the mauufactura of metallic tubes and 
hollow cylinders, "consists of a peculiar mode of forming 
" ordnance, barrels of fire-arma, and hollow cylinders of wrought 
" iron, when using successive layers of iron one over the othw 
" in order to get greater strenfrth. For this purpose the iron is 
" first rolled inio slabs tapering ton-ards the edges, the taperiug 
" being from the middle of each slab outwards toivards both 
" sides or edges, so that when a slab is bent into a tubular form 
" the bore will be excentric, and where the weld is made the 
" metal will be comparotively thin, whilst the metal at the 
" opposite side of the cylinder will be comparatively thick. Over 
" tids first cyUnder a second one made similarly is placed and 
" welded, the thicker part of the second cylinder coming 
" opposite the thinner metal of the first cylinder, and so on for 
" any number of layers of iron, and in order that the grain of 
" the succeeding layers of iron may cross each other, the portion 
" which is intended to be used for producing a. layer in the 
" making of a piece of ordnance, barrel, or a cylinder, is cut 
" from a larger slab in such manner that the ends incline to the 
" direction of the grain, and so that when layer on layer are 
" used, the grain of the several layers will be oblique to the axis 
" of the piece of ordnance, barrel, or cylinder, and the grain of 
" each layer will cross the grain of the next layer, by which 
*' means great strength will be obtained." 

fPrinted, W. No Drawings.] 

A.D. 1854, December 5.— N" 2553. 
COOPER, Thomas. — This invention relates to the construction 
of pipes, and to the mode of connecting or jointing them together 
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to foim a coatinuous length. These pipes arc made plain at both 
ends, without either flanges or sockets, but close to each end 
extfcnalij they are formed with one or more annular grooves, 
which are severally either to he filled with a suitable cement, or 
with an elastic band or packing made of some elaatic niateriali> 
The pipes placed reapectively end to end, are connected by meiuis 
of a coupling in two halves, which when applied over the junction 
of the pipes, aie united or drawn together by means of inclining 
dovetails, one part sliding on the other, thus both are made 
closely to embrace the pipe when driven home, and by means of 
either the interposed ceiaent or other material which fills and 
stands out of the groove abo\'e the surface of the pipe, it is stated 
that a sound joint is obtained. 

A modification is described, whereby the halves of the tubulai 
ipling are made to close over the junction of the pipea by. 

of two cotters, one on each side. 
i:Print«il,8d. DrawinB-] 
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A.D. 1864, December /.— N" 2571. 
McCONNELL, James Edward.— This invention relates 
heating feed wat«r by means of exhaust steam ; forging a ste 
engine piaton and pteton rod in one piece, and adapting the 
metallic packings thereto without a covering plate ; also for con- 
structing flue tubes for iocomotive boilers. The first parts of 
the invention will be found described in the aeries of Abridg- 
ments relating to the " Steam Engine," and as regards locomotive 
tubes they are according to the last part of the invention severally 
made of two sizes of tube, one half of the length of each tube 
being larger in diameter than the other half, which is slid a 
gufficient distance into the former to make an annular lap joint, 
and when.the combined tube is disposed in the boiler, the ends 
of the larger section of each of the tubes are set into the tube 
plate of the fire-box, and the other or smaller ends into the tube 
plate of the smoke box, so that when the boiler is at work, the 
hot draught livni the fire-box will be jiartiallj checked in the 
tubes at about the midlength, where the internal area suddenly 
diminifihes, and it is stated the hot draught will afterwards "act 
" more strongly upon the smaller area towards the smoke- 
;' box." 

tPrlnted. IJ. «?. Drawing.} 
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1855. 

A.D. 1865, January 12.— N« 84. 

MILES, Ezra. — ^This inveiition of a coapling for jointmg or 
oofmectmg pipes and tnbing, and for other purposes, relates to 
llie employment and introduction of a kind of rolling packing, 
in the construction of socket joints, junctions and unions. 

The coupling consists of tiro primary parts, viz., a tubular 
socket piece and a tubular plug ; that part of the plug which 
enters the socket is made conical, with a shallow bead round its 
lower end. The packing is a ring of vulcanized india-rubber, 
which is slipped over the bead on the small end of 1^ conical 
part of the plug, and when the latter is introduced into the 
socket piece, the ring (iiie material of which is circular in cross 
section) rolls transversely up the cone, and becomes gradually 
compressed between the cone and the socket, and thus forms a 
fluid-tight connection, the efficiency of which any internal pressure 
is likely to increase ; when the plug is forced home, the two parts 
are secured by a cross pin. 

In any case where a tube terminates with the female portion 
of my joint, and is required to be closed to prevent tiie escape 
of air, steam, gas, or any liquid, I insert into the female portion 
** a conical plug resembling the male portion of the joint, with a 
'^ ring of the same description that is used for the said joint ; I 
^ also employ the same means of fastening this plug as is employed 
*' to fasten the nu^e portion of the joint. This method I employ 
**' also for the insertion of plugs under all ordinary circumstances 
^ when a tube requires plugging. Should my moveable or 
'' rolling packing be used in suction pipes, I propose that the 
'^ female part should be made conical internally, the widest 
^ portion being near the entrance, the male portion in this case 
*^ must be parallel. I also wish it to be understood that, if found 
^ requisite, I propose to introduce a valve or cock in the female 
*^ part of the joint, to close it when the male is absent.*' 
[Printed, lOc?. Drawing.] 

A.D. 1855, February 16.— N" 352. 
PATTINSONy Hugh Leb, junior. — {Provisional protection only.) 
— Hiis in vention relates to the manuiactvafe oi ^wtQivx^\Ax«tL \Bofofts» 
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mthout sewns or welds, by forcing the metal in a highly heated 
state through dies or upenings, to which sxe adapted fixed mtui- 
dtiU or stationary cored. A cyliodBr or receiver in which the 
dies are fitted ia employed to contain a, mass of the highly heated 
metal, which is to he forced out through the dies in a somewhat 
similar manner to that which is priietised m the manufBcture of 
liipes from lead or from plastic auhstances. 

, No Drawing.] 







A.D. 1855, March 13.— N" 563. " 

ILIFFE, Charlbh. — [Provisionai protection only.) — This inven- 

)n lelaidng to the manufacture of metallic tubes, rods, and bars, 

described by the inventor as follows : — " In making iron tubes 

I cast a cylinder or billet, either in pig iron alone or in a mix- 

,ture of pig iron and wrought iron scrap, which can be afterwards 

;K>Ued out to any desired length upon a mandril ; and for bars 

and rods I first make a cylinder or billet in wrought iron, and 

ithen fill this billet with cast iron, and roll the whole out 

liogather. For tubes ot other metals which may be drawn or 

' :d cold, 1 charge the billet with lead or other soft metal. 

fat, soot, or liquids to be afterwards melted out." 

llEPrlntwl, W. NoDrawrngs.] 

A.D. 1865, March -JO—ti' 630. 
"NEWTON, Alfrbd Vincent.— (vl commutiica/ion.)— The olqect 
" " I invention is to facilitate by the aid of mechanical con- 
trivances, the preparation of the sand moulds which are employed 
W casting pipes and other articles. " For this purpose the mould 
""toa: for receiving the sand is fitted with a hollow piston, which is 
kwked by means of cams, and carries the pattern to be moulded. 
.e pattern is fitted to the piston by an arrangement of parallel 
o that it may receive an independent motion, and retire 
" from the sand before the pressure is entirely removed therefrom. 
" When moulding pipes, for example, the pattern is suitably 
^^ " shaped to form a balf-rouod impress in the sand when in its 
^l^^^" laiaed position. Hinged to the ends of the mould box arc caps 
^^^Ej* which are thrown over the ends of the bo:( for the purpose of 
^^^^Jt i*ol^ii*S 3Ao<^ when the pipes are required to be cast with bell 
^^^^V«nd faucet ends. These are thrown back after the sand. bsA 
^^^H^be^D wedged in tinder them, and s. fVask is \k< 



tnvantes 
^^^^Ar castii 
^^■tooxfo 
^^^^Bftwke 
^^^^^^he p: 
^^^ levers. 
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" the mould box and aectired thereto. The piston canTiog the 
" pattern ia then caused to rise and preaa the sand upwards into 
" the flask, thereby forming a half mould, the compressloa of 
" which at the edge op ' parting ' will be such as to etiaure a good 

from the mould. 

i.lOd. DrswlnK.] 

A.D. 1855, March 23.— N" 64-1. 
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BEHN, Charleb Frbdebick. — {A contmanication from David 
Brown.) — The main object of this invention, which relates to me- 
chanical contrivances for making moulds for casbing metals, ia to 
make such moulda at the partings of the flaska firm and hard, so 
that the edgea may not break, and also to increase the facility 
and rapidity with which such moulds can be made. 

The apparatna consiats of an open rectangular bor, having 
within it a piston which ia capable of motion up and down. " The 
" piston is arranged so as to receive the pattern, which it raises 
" into the half flask together with the sand to form the mould, 
" The piston and apparatus ia formed to admit of the pattern 
" descending into the piston before the jjiston itself descends, 
" The piston, it is preferred, should be raised and lowered by 
" eccentrics on an axis ; but the means of raising and forcing 
" the piston into the box may be vajieil. In making a mould 
" two half-flasks are used, and only onC'balf of a mould is made 
" at a time, and the making of a half mould is performed by 
" placing sand in the box above the piston and the pattern. 
" The quantity of sand ia regulated by a frame and strike. 
" After the sand has been thus placed in position, one of the 
" half-flasks is fixed to the box, and the piston and pattern 
" together with the sand are forced into the half-flask, by which 
" the sand will be pressed into the form of the desired half- 
" mould. The pattern is then allowed to descend into the piston, 
and then the piston is lowered into the box, leaving the half- 
mould in the half flask." 

[Friuted.ad, Drawing.] 

A.D. 1855, March -M.— N" 661. 

ELDER, David, junior. — This is an invention of apparatus for 

loaldiag pipes and articles in mould boxes vertically disposed 

n-Aeei carriages ot trucks, which are con4>iiAe4 on taiU to 
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benecLth the the cross be&in of the apparatus, which comprisea 
annular rammer and a short cylinder with a coniform top, con- 
stituting the model or pattern, which is (iiH])oBed inside at the 
bottom of the mould box, and is gradually caused to rise. The 
Eacd by any convenient means is fed into the top of the mould 
box, and falling upon the conical top of the pattern is equably 
distributed, and sliding downwards into the annular space between 
the pattern and the mould, is rammed in by the strokes of the 
annular rammer, to vHich an up-and-down motion is imparted 
by means of eccentrics on a revolving cross shaft carried bythe 
cross beam. This cross beam of the apparatus gradually rises 
as the mould-box fills, and the pattern being drawn up by i^ 
leaves the rauimed-in sand, which forms a tolerably solid lining 
to the mould box. It is stated that the arrangements may bs 
modified, by making the pattern piece also act as a rammer, and 
that other articles vaiying In transverse section, may also be 
moulded by the apparatus with as much facility as cylinders and 

EPriulfid, lod. DrawiiiB,] 

A.D. 1855, March 26.— N" 657- 

DECHANET, Jean Baptiste, and SISCO, Antoini 

DoMiNiauB. — {Provisional proltction only.) — This inventioHtj 

relates to the manufacture of tubes or pipes of malleable metaUi 

and to the apparatus employed. The inventors say, " One 

" process which is to be applied to the manufacture of tubes ot 

" pipes when e. great resistance is necessary, consists in winding 

t rolling tightly round a mandril sheets of either iron, steel, 

r compounds of both these, or any other suitable metals, at 

' many times as is necessary to produce tubes or pipes of the 

' required size and thickness. The layers of these rolled sheets' 

" are then made to adhere together by soldering them, either 

" with copper, gun metal, or brass, or any other available metftl 

or alloy, according to the kind of metallic sheets which have 

been employed to make the said tubes or pipes. Tlieae tubes 

or pipes may in many instances be substituted for cylinders or 

rods of solid metal." 

The machine comprises a mandrel turned by two crank handles, 
one at each end, and a guide for controlling the metallic sheet as 
it is wound thereon. 
{Printed, ea. UrawinffJ 
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A.D. 1855, AprU 4.— N" 756. 
MOUCHEL, Lewis Ambboisb Michel.— (J commttnieoiiort.)— 
This invention relates to a mode of connecting pipes, tubes, and 
ducts, the abutting ends of which are " formed with flanges thereon, 
" the flange on nnc of the said ends being at right angles to the 
" pipe, and the fiange on the other of the said eada being inclined 
" thereto, or forming as it were, a single thread of a screw. A 
" groove ia formed in one of the abutting enda, into which is 
" inserted a washer of india-rubber, or other suitable elastic 
" material ; and a prqection is formed on the other of the 
" abutting ends, which flta into the groove and Bgwnat the 
" elastic washei;. A loose collar with two or more dip hooks 
" is fitted over the two flanges by means of a bayonet johit, so 
" that by turning the collar portly round, the clip hooka nill 
" be made to act againat the inclined flange, and thus force the 
" abutting ends of the pipes, tubes, &c. .together, compreEsing 
" the india-rubber or other flexible washer between them, and 
" producing a tight joint. By turning the collar in the opposite 
" direction, the pipes, tubes, &c. wiU be disunited. When it is 
" not convenient to form the flanges on the ends of the pipes, 
" tubes. Sec. they may be formed on supplementary pieces, trhich 
" can be fitted to the pipes, tubes, &c., in any convenient 

A variety of these inclines are described and illusttoted, con- 
sisting of; — A joint in which the movable collar is dispensed with ; 
a joint wherein a caoutchouc washer is employed; a connection 
betweentwopipesmadebymcansof spring catches, an india-rubber 
washer being interposed; a junction of pipes made by means of 
hooks instead of spring catches ; joining two pipes by means of 
cottars and pins, also with screw pins ; mode of connecting the 
feed pipe of a locomotive; couplings apphed to taps or cocks 
for liquids; cocks forgaa burners; joiningstoppers to gloss bottles 
and jars; and several modifications. 
[Printed, lOd. Drawings.] 

A.D. 1855, April 30.— N= 877. 
PEABCE, John Charlbb.— This. invention, relating to a mode 
of connecting pipes, refers to the packing employed, which con- 
aiata of thin sheet metal ctlmplEd m corrugated to give it fleii- 
bilit^. When employed for secuimg SmM-fe^iftMiV^uiott&tS 
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flanged pipes, the corrugations take the form of a senes of con- 
centric rings, and when used in jointing socket jjipes they m 
the fotm of rings corrugated circumferentially, or bands longi- 
tiidinaUj', an annular recess being formed round the plain end of 
one of tht pipes to receive the packing and conduct it into the 
socket of the other pipe, when the two ends are brought together. 
The corrugations are to ha filled with any suitable cement at 
other plastic or yielding sabstaace, such aa vulcanized indi^ | 
rubber, gutta percha, &c. 

The concentric corrugations on the flat packings or washeia ' 
are made between suitable dies, and on the rings or Imnda they 
are produced by grooved rollers. The qnolity and thickness of 
the sheet metal out of which the pBckinga are made will vaiy 
according to their particular adaptation, and the metal whererf 
they are made may he either iron, copper, tin, zinc, lead, eithat 
alone or alloyed. For some purposes the corrugated packinf^ 1 
may be cast. 

J. iPrintod. IW. Drawing.] 

K[^ A.D. 1855, MayUL— N= 1132. 

.SIOCEBR, Sauuel. — This invention relates to machinery a 
apparatus for shaping metaUic articles ; adapting fly presses to J 
the production of inner joints for gas fittings and other purpoaes.f i 
means and apparatus for producing from short tubes varioui J 
metallic articles ; and cutting screw threads upon and in union | 
jiuntfl and otherwise. 

1st. The apparatua for shaping metallic articles has in appeal I 
ance a dose resemblance to a turning lathe, there being an iron t 
bed mounted on standarda and carrying two headstocka, but tl 
mandril instead of revolving is moved longitudinally by a poweiK I 
fill KTCW which ia turned by a fly wheel ; various shaped tools ai 
blocks are adapted to fit on the nose of the sliding mandril, ai 
other tools of converse form are adapted to the other headstool^ 
and by this means upon short lengths of tube are produced I 
swells, rings, flanges, &c., and the tube ultimately by preaainf f 
and working is made to assume the desired form. Iron tubs I 
in a heated state ia worked to any desired shape in the si 
manner. 

2nd. Belates to the adaptation of the fly press for operating 
pieces of tube hy means of suitable dies aikil Tiui.ndi&B lmnni&M\% 
linton joiats and similar artioiea. 
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3rd. Adaptin)^ the common fl^-preaa to the iDaking of tubular 
pillars for candlesticks and lamps and Bimilar articles which, bf 
means of top and bottom tools and appliances arc ansularly in- 
dented in some places and snelled in others, in accordance with 
the desired form. 

4th. A simple apparatus for cutting screw threads in union 
joints and otlieTwise, by means of a mandril mounted on 
standarda, and whilst revolving worked forward bj a screir into 
gradual contact with the cutting tools. 
[Printed, 8rf. Drawing-.] 

A.D. 1855, May 26.— N" 1199. 
HARRISON, CaABLEa Wbightman,— This invention relates 
to two proeesaes of manufacturing hollow or solid ropes, cablea, 
and rods. It consists :— 

Ist. " In forming ropes and cables, solid or hollow, of a number 
" of angularly-shaped plates or strips placed together side by 
" side u[)on a, core and parallel therewith. Each of these strips 
" in its transverse section forms a sector of a circle, the angles 
" of two of its opposite sides being either radial lines from a 
" centre or central core, or forming a tangent thereto. Around 
" the strips so placed I lay, either spirally or otherwise, a coating 
" of feit, or some other suitable fibrous material ; and to pre- 
" serve the metal strips from oxidation, I saturate such covering 
" with tar, marine glue, or other compound of a similar nature. 
" Upon this covered core I wind wire or flat metnl ribbons, or 
" rectangular metal strips, but I prefer for the moat part to use 
" one or two narrow flat ribbons or sheets for this purpose, so as 
" to form spirals approaching tn a right angle with the axis of 
" the core, and thus avoid impairing the flexibility of the rope or 

2nd. Making flexible ropes by coiling Wo bands or ribbons in 
opposite directions upon a core which it is desirable to protect 
from injury, Telegraph ropes and cables are covered in this way, 
a fibrous coating saturated with a suitable adhesive composition 
being interposed between the coiled bands to preserve the metal 
from decay, and other plana are resorted to for the same purpose. 
3rd. Refers to the construction of both solid and hollow 
metallic rods by combining longitudinally rods or pieces, severally 
bariog in trflnverse section a seRmentaV Sonria-, u.^^ ttieae are 
I closely bound spiral coila of wire tMiOtv, ani 'ike ■sftioXe la B&ia- 
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vFird 8 immersed in a bath of molten zioc. In some ( 
binding coils are dispenged with, the Hegmeiital strips beinj{ o 
pBCted by passing through dies and theoce through the batti 0^ 
molten lino. 

4th. Relates to the mnchinery employed. 
[Priiilod.8(J. DmwiiiK.] 

A.D. 1855, May 31.— N- 1238. 
WHARTON, Emakubl. — (Provisional protecHon only.) — This 
invention, relating to the manufacture of seamless metal tubes, 
consists — 

1st. Of a machine adapted to rolling, with one set of four disc 
rollers, various sized tubes of copper, brass, or other alloys. 
These disc rollers have one cireumferential groove round their 
periphery, and their axes are so disposed relatively at i 
angles that the grooves meet at a central point and form i 
octagonal aperture, which is capable of enlargement by tbt 
adjustment of the machine. The metal prepared to form t 
tubes is cast in the form of a cylindrical ingot, and is reduced 
and gradually drawn out into the form of a tube by successive 
puses between the rolls, which have a reciprocating movement, a 
mandril secured between the grip being employed to support th^ 
ingot internally during the operation. 'I'he tubes are afterward] 
passed through henuKpherically grooved rollers or suitable (. 
for giving them circularity. 

2nd. A machine for bevelling the edges of wrought-iron pli 
and bending them into cylindric forms wliilst in a heated atata ] 
preparatory to welding the seams. This machine operates by 
means of three pairs of rollers. The first pair bevels the edge* 
of the plates or skelps, and carries them forward to the second 
piur, which, aided by an oval block, gives them a trough-liko 
form, and the third pair makes them cylindrical upon a mandril, 
which is secured in the grip or central point between the rolls. 

^rd. Consists of a modification of the last bending appliances, 
the heated skelp being passed between two pairs of rollers, and 
inteiniediately through a conical die. 

4th. An apparatus in which are arranged circular steel cutters 
for shearing or cutting off any superfluous metal or fins formed 
upon the surfaces of tubes during the process of manufacture. 
^_ [FrmWd,4if. No Drawinga-.l 
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A.D. 1856, June 20.— N° 1406. 
LONGRIDGE, Robbbt Bewick. — (Provisional protection otdy,) 
— ^This invention, relating to the construction of steam boilers 
and malleable iron tubes, is described by the inventor as 
follows : — 

1st. ^^ Making cylindrical boilers or tubes of flanged rings 
i;(dthout any joint or seam, the said rings being connected by 
rivets or bolts through the flanges. 

2nd. '^ Making such rings corrugated for the internal flues of 
steam boilers. To make the rings as nearly cylindrical as 
possible I propose to flange and round them by machinery, by 
which means I shall obtain encreased strength, owing to the 
rings being cylindrical and free from joints, which cannot be 
the case with the present mode of construction. And I shall 
^' also obtain encreased heating surface and strength in the 
corrugated flues, as well as encreased durability owing to the 
rivet heads not being exposed to the flame. 
CPrinted, 4d, No Drawings.] 

A.D. 1855, June 25.— N° 1450. 

PAGE, John. — ^This invention, relating to the moulding or 
shaping of metals, refers chiefly to the moulding of metal pipes 
and articles more or less cylindrical, in which process core bars 
capable of expanding and contracting diametrally are ^nployed. 
These core bars are severally composed of a number (four, less or 
more) of longitudinal sections, each segmentally curved, and all 
so combined together as to be capable of a converging or diverg- 
ing adjustment, for the purpose of more or less altering the 
external diameter of the core bar, so as to adapt it to pipes of 
various sizes, instead of having a separate core bar for each size 
of pipe. The segmental sections which collectively form the 
correct contour of the bar, are supported by a central spindle 
screw-threaded at one end, by means of which a longitudinal 
movement is imparted to a series of inclines or wedges, disposed 
at intervals in its length inside, which inclines engage with pro- 
jecting wedges or inclines with which the segmental pieces are 
severally furnished. The internal arrangements for forcing out 
or • drawing in • the segments (of which two modifications are 
described) may be varied. 
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Tlie coating of the core bai with loam in a thin plastic st&te »i 
an after operation, performed in a heated vertical mould bsfj 
mode slightly larger than the finished size of the core, in ordftf^ 
to compensate for the shrinkage of the loam whiUt drying'. Ths] 
ioam is moistened and worked with hot water, and the mould box 1 
is inclosed by n steam jacket for the purpose of drjing the louii I 
ahnost as faat as it is laid on the core har, which ia caused tf 
revolre in the mould hox during the operation, whilst the loan) 
Sads its way downwards from a hopper, and filis the annular i 
space between the cors bar and the mould. 

[Printed, Wd. Druwiug.] 

A.D. 1856, July 24.— N= 1680. 
BROOMAN, BicHABD Abchibald. — (A conmieiication.y 
This invention, relating to the nmnufiicture of seamleas tubeif 
refers principally to the roller dies employed in the process ; it 9 
supplementary to a prior communicated invention, in respect dj[ I 
which, letters patent, dated March 6, 1S53, were also granted ttk'i 
this patentee. The present invention "consists in bevelling oSofeJ 
'* otherwise cutting away the corners of each of the rollers, so thl^l 
ieries of grooves will be formed around the inner ciroumft**" 
ee. There are two objects in forming these grooves. Th^ ' 
st is to ease the metal at the joints, the action of the rollers 
' being such, that by reason of their radial position the edges 
'' approach and leave each other at an angle. The consequence 
" is, that the metal of the tube aa it is being drawn through rises 
" up and is taken in by the sides, thus forming thin feathers at 
" the joints, while at the same time this jama the set up, so as to 
" impede the free action of the rollers. The grooves therefore 
' afford complete relief in this respect. The second purpose 
" accomplished by this formation of grooves in the tube is that 
" thereby its subsequent separation irom the mandril may be 

M^pffected. In all seamless tube machines it has heretofore been 
^und necessary to use a taper mandril in drawing the same 
^through the reducing dies, in order subsequently to eSect the 
.withdrawal of the mandril. In the improved machine a mandril I 

" {£ uniform diameter is em.ployed, so as to have tubes of equd ^^^H 
" bore throughout ; by subsequently passing the tube tbnnigli ^^^^| 
I -" another die, the rollers of which form a complete circle ths^^^^H 

^■^^ axe of which ia alightty larger than the main body of the tiib^^^^^| 
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" the ribs are levelled, and thereby tha tube becomeB ■ 

" enlarged, thus celleving the mandril, and allowing it to be 

*' readily withdrawn." 

[Printed, Od. Drawinn-] 

A.D. 1855, AuRuat 9.— N" 1800, 
DELPERDANGE, Victor.— This invention relates to a mode 
of jointing or connecting pipes, such pipes having externally 
round each end, a hemispherical bead. Over the two enda of the 
pipes which are to be connected together ia drawn a sleeve, con- 
siating of a short length of vulcanized india-robhcr tube, and 
outside that, so as to completely encircle it, is placed a screw chp 
or collar, which haa two ear pieces pierced with bolt holes ; these 
pieces project at a right angle from the pipe when the collar ia 
adjusted over the sleeve, and they are drawn together by a bolt 
and nut. By this means the packing sleeve ia brought into close 
contact with the beads on the pii>e$, which by the pressure are 
impressed into the packing material, whereby the latter ia brought 
down close over the back of each bead by the two edges of the 
collar, which are turned inwards for that purpose, a small piece of 
thin metal phite being placed over the sleeve, so as to be under 
the enda of the collar when they are drawn together by the bolt. 
Elbows and pipes intended to be connected at any angle deviating 
conaiderably from a direct line, may either terminate at corre- 
sponding angles, or the collars may have increased width on. one 
side to permit of the ends of the two pipes being separated on one 
aide, and placed at the requisite angle. 
CPrinl«d, lOff. Draninga.] 

A.D. 1855, September 6.— N" 201G, 
SCHWARTZ, Thbodobe.— This invention of apparatus de- 
signed for heating or cooling aeriform and liquid bodies, consists 
in augmenting the action and efiiclency of the agent by which heat 
or cold is produced, by increasing the metallic surface of the tube 
or article through which it is transmitted and given out, and for 
this purpose pipes, tubes, and articles employed for heating and 
cooling purposes, have the external or internal surface increased 
by projecting ridges or indentations. 

Pipes apphcable as flue tubes in the construction of steam 
boilers, have attached to them projecting ridges in the form of 
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jed rin|^, or of apirala. These ringg and spirala are fastened' I 
ijio tubes externally at close intervals throughout their irhol*. I 
length by brazing, soldering, or otherwise, and present a greatly J 
increased surface to the fluid by which they are surrounded, and T 
act OS efficient distributors of the heat, which by conduction ' 
passes through the tubes. Longitudinal projecting ridges may 
be made either inside or externally on tubes by means 
ordinary draw-plate, and other plans ore devised for attaching 
irire ridges by pressure. 

[Prinlod, SfJ. Dniwiug.] 

A.D. 1855, September 1-1.— N" 2075. 
GOMME. TbSodobe. junior, and BEAUGRAND, Charlm I 

Eugene Augustb. — This invention relates chiefly to the mann- j 
facture, by mechanical appliances of divers articles of domestio ' 
use, the metal being worked by stamping dies, rollers, modelling 
tools, and other contrivances, instead of as heretofore with the 
hammer by hand labour. The invention is also applicable to thfl 
manufacture of metal tubes, which may be perforated or stampodi 
when in a heated or cold state by the same process. 

The bottoms of such articles as coffee pots, kettles, etc., i 
made to assume the necessary concavity of form by stampers Oki 
dies, in a press worked direct either by steam or hydro 
pressure, and the fulness or contour of the body portion i 
tained by means of rollers appropriately formed, and set on thft. I 
end of a lathe mandril at suitable angles to operate inside tb% I 
article^ whilst modelhng tools and burnishers are applied outsidaf I 
to give it the required configuration, sm.oothness, and polish. 
[Printed, lUA Drawings-J 

A.D. 1955, October 9.— N" 2349. 
PARSONS, Pbbcbval Mobeb,— This invention of means 
connecting and securing the joints of pipes and tubes, consists of i 
a socket or collar haring internally one or more annular re 
or wide grooves, forming when slid over the contiguous ends nf- j 
two pipes, annular chambers for the reception of spun yarn dl 
other suitable packing, which is drawn in through a hole in thff I 
collar, when either tlie latter or the pipes are turned on thdK J 
axes ; the end of the pocking is made titst inside the annulu' f 
liamber either to the pipes or the inside of t^ft t;o\iM,Mvi'OaS 1 
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turning is continued until the packing has been rcpeatedlj lijtpM 
or wound on the pipe end», and is thoroughly compressed in tbe 
annular chamber, and it ia stated HBCurea a tight joint. 

" In Bome cases the socliet may be attached to or form part of 
" one of the pipes, or it maybe composed of two or more separate 
" parts, suitably held together, and one of its parts only may he 
" made to rotate. It may also in some caaes be provided with 
" two or more apertures for the introduction of the packing. 
" The packing may be composed of any suitable material, such 
■' as spun ywn, rope, hempen, leather, piitta perchn, india-rubber, 
" or other cord, or of strips oi bands of the same materials, or of 
" cloth, canvas, metal, &c., and the annular chamber or internal 
" fonn of the socket and the aperture in it must be modified to 
" suit the kind of packmg intended to be used." 

i:PriutBil.M. Drawing.] 



A.D, 1855, October 2?.— N» 2400. 
STIRLING, John Davie Morriek.— This invention i 
to the manufacture of steel tubes &om steel tubular ingots and 
cylinders, which are cast in highly heated moulds ; after the 
metal is jwured into the moulds they are kept in a heated state, 
so that the metal remains at a red heat for some time before it is 
allowed to gradually cool, thereby combining in one operation 
the processes of casting anil annealing. The moulds which are 
preferred are those made of sand or loam. After the casting is 
removed, it may be extended or drawn out to form a tube by 
hBmmering, drawing, or rolUng, as described in the specification 
of a former patent granted to this inventor, and hearinK 
February 27, 1854, No. 472. 
[Printed, Id. No DrawinBS.] 
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A.D. 1855, November 9.— N" 2527. 
PRITCHAHD, Thomas.— (Pj-ooMi'ona/ protection miiy.)— This 
invention relates io tie manufacture of welded iron tubes, for 
which purpose a peculiar form of die is employed. "The tube 
" as it is formed and passes through the die receives a succes- 
" sion of pressures, by which the diameter of the tube is reduced 
" progressively, and the weld moat effectually produced by once 
" heatiog the iron. The die is formed with a bell-mouth at its 
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** eiitianiM,tben it has a chamber or Rpace of larger diametft I 
'' ihan the oontractcd end of the bell mouth, such chamber t 
" space being made with lateral boles for tlio pagaoge away 
" scale or scoria. Tbe die ia then again contracted to a diameter 
JF^IDmewhat less than tbe first contraction ; there is then again 
P. ancithcr enlargement or chamber having bolee therein for pas- 
* iage away of scale or scoria. Tbe die is then again contracted 
" toa somewhat less diEUnetertbaQ the second contraction; hence 
" the tube in passing receives three pressures and is contracted in 
" diameter three times. It is preferred that the die should be in 
■' one piece, but this is not essential." 

The strip or narrow plate intended to form the tube "is to be 
" heated to a welding heat from end to end, and is then to be 
■' wdded on or tacked while in the furnace to a round bar of iron 
" of a diameter somewhat less than the smallest diameter of the 
' die. The die is then put on the round bar of iron which is at 
" the front of tbe furnace, and is then slipped down till it comes 
" in contact with tbe end of the strip by the bell-mouth end of 
_* ' the die, when by pulling round the bar of iron so attached to 
^s'tie strip by means of a chain or otherwise the strip is drawn 
rough the die, and forma a tube." 
J^iinHd,4if. No DrawinRs.] 



A.D. 18,55, November aG.— N" 2657. 
WILKES, John. — This invention relates to the manufacture of 
tubes from cast or cylindrical ingots, which are drawn out and 
gradually reduced by passing them rejieatedly between two rollers 
oircumferentially grooved to correspond one with the other, so 
that when then- respective surfaces are in close contact the grooves 
(which are nearly hemispherical in both rollers) form openings 
between them slightly elliptical, the depth being somewhat less 
than the breadth ; the size of the several grooves in each of the 
rollers progresaively increases, and the ingot placed upon a mandril 
in a heated state, is first passed through the largest pair of grooves 
and then through the next size, and the next in succession, until 
it is gradually reduced to the site of the smallest grooves. The 
reduced ingot is then placed between other rollers furnished with 
a series of smaller grooves graduating m the same manner to the 
TOquiied finished size ot the tube, the last ?o,ss bdn^ ttswi^ 
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grooves which when together form a perfect circle. The mandril 
it IS stated ma; after the procBsa be removed from the tube with- 
out difficulty. 

[Printed. fW. Di»irii*J 



1856. 

A.D. 1856, January 7-— N" 56. 
NEWTON, Alfred Vincent. — {A conaavaicalion.) — The 
object of this invention relating to the manufacture of rods, 
ahafts, and tubes of iron and steel, is to increase the tenacity of 
the metallic fibres, and render the metal more capable of resisting 
sudden or continuous siraina. To this end one extremity of the 
bar is, after being heated to a welding heat in a forge or furnace, 
fixed in a Vice, and the bar is then twisted or turned on its axis; 
the heated port yields and the grain takes a spiral course, after 
the direction of the fibres in twisted yarn. The metal whilst hot 
ia subjected to the operation of hammering, which welds the 
fibres and sohdifiea the mass. A second portion of the bar is then 
heated and subsequently treated in the same manner, and this is 
repeated until the operation has been performed upon the bar 
throughout its whole length. It ia stated that iron so treated 
is specially adapted to the manufacture of fire-arms, the direction 
of the grain or fibre rendering them less liable to wear and injury 
than the metal of bars twisted by the ordinaty process. 
CPrintod.W. NoDrawinKs.] 

A.D. 1856, January 18.— N" 1^7. 
MARSHAL, William. — (Pronisional protection only.) — This 
invention relates to the rolling of wrought iron adapted to the 
manufacture of gun barrels, tubes, and tubular articles. Instead 
of the flat iron commonly employed for the purpose, the iron 
bars during the process of manufacture are rolled into the 
form of a square prism or approaching thereto. By suitably 
grooved rolls a gutter on one side is then formed throughout 
its whole length; this is deepened by successive rollings and 
the angles being rounded, it [in transverse section) assumes 
the form of the letter {J. By subsequent rolling the upper 
siiles or edges of the bar are turned *.0'«aids each other, and 
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brought iDto or neulj into coatoct, thereby approadung % 
tuLulaj form. This operaitioii is perfomied bj one pair of kiU% 
in which are five or cnore grooves relatively of such sizes 
necessBjy to produce the effect. 

It is stated that the welding of the tube is to be performed 
subsequently by the gua barrel or tube nu^er, sod that the 
expense of rolling bars into a tubular form, is not greater thw 
rolling them as heretofore. 

£Print«l,4d. NoDrawimraO 



A.D. 1856, January ±».— N' 165. 
GEDGE, John. — {A communicaHon from Mr. Blanchefort.\ 
— {ProDisional prolection only.) — This invention relates to a,^ 
paratus deugned for "bending, edginj;;, and soldering ;tin," 
whereby larger sheets than heretofore may be operated upon ; 
for this purpose it is proposed "to employ two wooden cylinders, 
' mounted horizontally the one above the other ; between these 
'' cylinders a space the thickness of a sheet of tin ia left to allow 
' of its being arched on one of the cylinders, and partly embedded 
" la a band of sheet Iron, presenting a curvature between 
" it and the cylinder, so that the edge of the sheet of tin can 
K*dide under it the whole of ita length ; these being in position, 
j^'the cylmder is turned by a handle, the tin rolls on, and its edga 

' ' ss the form of the curved iron. To solder this sheet it is 
^proposed to slide a wooden mandril between an iron rule and 
^he cylinder; the iron rule serves to press the tin against the 

Boandril by means of a ring to be passed over the end of the 
' iTile which is bevillcd. In this manner the two edges to be 
" soldered ace easily nipped or pressed together, and the soldering 
" is easily effected." 

To form the " roll or sausage " on gutter tin, it is proposed to 
fix 3 ft. 3 in. apart on a plank, two pins with eyes ; " these serve 
" to support aa iron rod, grooved in its whole length, so aa 
" to allow the edge of a sheet of tin to enter a sufficient depth 

Iia its entire length ; between the two pins is to be fi*ed a plate 
of sheet iron much bent in its lower edge. The two pins are 
to be driven sufficiently into the plank so aa to allow only 
space between the tod and the sheet iron for a sheet of tin, A 
Aeti of tin being presented to the rod, snAiSa ed^P \ra)E*«A. 
into one of the grooves is bent over tke won »Tii toiixa^ \^«*5. 
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' atopped by the curvatuK of the iron ia forced to roll ovar lie 
' cod which is to be withdrawn after one turn and ao the roll oi 

' sausage is formed on the tin plate. 

LPrinled. id. No Drawings,] 
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A.D. 1856, Januttiy 31.— N" 2G3. 
KINNIBURGH, JoHtJ.~{Prooisionfl; proteetUm only.) - 
invention relates to the moulding of hoUow cylinders such as 
pipes and articles of similikr form, the core bars which are used 
being capable of expansion, and of collapsing diametrally after 
the casting ia made. These bars are formed in three or more 
longitudiaal segmental sections] represented hj, aaj three curred 
plates, one of which is a fixture, and the other two are made ad- 
justable by means of eocentrics upon a central spindle, whicl) hag 
liberty to revolve. Another internal part of the core conaiats of 
a long wedge piece, which moves radially to and from the central 
apipdle and fits between the contiguous edges of the abatable 
segments, which ore bevelled to correspond, the other edges of 
these segments being hinged or connected, one to each aide of 
the segment whicii is fixed. In order to remove the core bar 
a^r the casting ia made, by turning iiio spindle backwards the 
wedge pictie is drawn in, and the two adjustable segments are 
caused to collapse, their free edges overlapping. Instead of ee- 
centriog, the movable parts may, it is stated, be aotuatad h fimelt. 
;and pinion movements, or by other mechamcal contiiTaii 

^ [Friatod, 4il. No Dn'ninga.] 



A.D. 1856, February 14.— N° 380. 
^McFARLANE, Walter. — ^This invention relates primarily to 
the adaptation of cfist-iron in the construction of houses and 
:UthGr structures which it ia stated "maybe built and firmly con- 
..".nected in their details without the slightest aid from sorews, 
," bolts, nwls, or other loose binding apparatus." The main 
portions of these erections such as the pillars, arches, door and 
jWindow frames, wall platea, and the other principal parts are 
formed to fit ttgether with dovetail mortices and tenons or dove- 
tailed grooves and feathers, and the movable doors, hinges, 
I ■ latches, fastenings, and other fittings, utensils and appliaiiDeh I 

I^^H .owcaiifal tH-o operations, in sums cases one part louse upt^HlMH 
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IB'Sain-water pipes and ducts are cast with Hide branches for 
htet&l connectiona, cores of green sand and hoUow branch patterns 
itS the finished size being used. The mould and core of the 
branch is bo pieced that the main cora of the pipe rests upon if, 
the end of the branch core being in contact therewith. t 

[Printed, Is. IJrowin(ra.J , 



A.D, 185G, March 7.— N" 570. i 

DOWNIE, John. — This invention relates to a mode of mouldjak 
or shaping metals and other materials, the model pattern haviitg 
motion whilst the process is goiog on. The system is apphcal^Si 
as described in the moulding of various hollow articles, includll^ 
cast iron socket pipes, rain water pipes etc., the cores being pig* 
pared in the ordinary manner. 

The modification of the moulding- appol-atus adapted to form 
the eitemal moulds for two cast-iron pipes, consists of a kind of 
bojc fiame, its top aide or plate being a plain smooth aurftiee, 
wherein ore two apertures corresponding to the extreme length 
and diameter of the pipe pattern. Two pipes are moulded at 
once ; a pattern being laid in each aperture is supported on th£ 
ends of the moulding frame; the ends of the pattern being for 
that reason purposely prolonged. The flasks into which the 
moulding sand is rammed are made to fit over the top surface of 
the bos frame, and any one flask in the set will fit and pair with 
either of the rest. When the patterns are adjusteil in the Bpet- 
tares, exactly one longitudinal half is seen above the anrfece. 
'I'he flasks are then in auccession placed over the patterns, and 
when the sand is rammed in, the patterns by means of eccentrics 
on their ends are caused to sink in the apertures, and bei|tg 
turned tiie while, they smooth or sleek the surface of the moulil I 
[Printed, Is. *i. Drawing!.] T ' 

A.D. 1856, March B.— N" 678. 
'ART, Davib Yoolow.— This invention relating to tte 
Aoolding and shaping of metals, refers to the construction of ihe 
core bars employed in the process of casting pipes and hollow 
cylinders, such core bars being com)josed of separate pieces re- 
lalively capable of mechanical expansion and contraction, so that 
tile diametral Nze of the core bar may be increased or (Umviuah«A 
at pleasure. One of these core bais ia cmn'pQsei fJi,^ \«:sS«t 
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fciur loQgitudimil BegraeotAl sections, perfonttd with holes fin the 
escape of sir, and having iDcUntag edges which lap, the edge of 
one upon the opposite edge of another when the secticms a« 
placed in longitudinal eircumposition round a central shaft or 
mandrel, whereon tie fixed two strong disc plates with inclined 
edges one plate near each end. The edges of these discs are also 
formed to embrace and engage with inclines and corresponding 
parts fixed at the bsck of each of the segmental sections, and the 
expansion may be effected by a longitudinal movement ot the 
spindle by means of the inclines, or by rods or other conlriwices 
acting on intermediate parts and drawn endwise by screw nuts or 
otherwise. 

fPrtnttd, H. DrawtDB.] 

A.D. 1856, April 5.— N° 825, 
WEBSTER, Jauks.— The object of this invention relating to 
the manofacture of metallic tubes, is to produce tubes which shall 
possess a limited amount of elasticity and flexure ; these tubes are 
made of brass, copper, or other metal or alloys, and taken in the 
plain ordinary state are submitted to a corrugating process, 
producing at close intervals throughout their whole length, a series 
of annular indentation)^, which impacts a degree of flexibility to 
them. This may be increased by applying pressure to the ends 
of a tube so as to compress it endways, and thereby plait the cor- 
rugations more or less close. 

The machine empl y d to rr ate or indent the tube annu- 
larly, operates upon th tub by m ons of three rollers, severally 
made up of a sen f sep ra d scs placed side by side loose 
upon their respect a. Ih se rollers disposed parallel 

relatively, are placed b ntoUj n trigonal p)OBition, so aa to 
presfj upon the tub h h oc p the central place upon a man- 
dril, that is supported lietnecn headstocks similar to a lathe; 
burnishers or pressing tools may be used instead of rollers to 
indent the tubes, which gradually shorten as the operation 
proceeds. 

[Printed, 8ii. BrawingJ 



A.D. 1856, April 14.— N" 885. 
DAYIKS, Gbobgb.— {J commumcation from Mathieu . ^ 
JteccEmr.) — This invention relates to & moie ol TO\'iitt\^TQ»asea of 
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cast iron, Bucb as rollers, conduit pipes, and other articles 

broken or otherwise. iLDd its practical application is deacribed H 

the process of repairing the broken spindle or journal of a n 

* If the journal is broken at some distance from the ehoulder, tlM^ 

Hfricture should be reduced to a level surface at ahout an incft ■ 

o from the shoulder; but if the fracture is flusii with th6 I 

nilder it does not require to be levelled. The ' roll ' is placel 

a a vertical position in a pit with the broken surface upwards, 

bid then heated by means of a coke file placed all round it, 

Ind enclosed by a grate or fire bricks. As soon as the roll hag 

Dome sufficiently heated, that is to say, when it is red hot, the 

« and grate or bricks are quickly removed, and a ' flask ' or 

Sox (the top of which ia level with the shoulder) is placed round 

' roll ' and rammed full with sand. A mould in diy sand 

tt ioam for forming the journal Is then placed over the centre 

fthe'roll'; this mould is provided with a hole at a little 

Ubove the level of the line of the junction to be effected. The 

undcd by a second ' flask' or box, provided with 

B corresponding openinj;, and the interstice or space between 

med with sand, care beinR taken to leave a channel of eom- 

ninication between the two holes; a quantity of iron in afused 

tl liquid state h then poured into the mould, so as to have i. 

jntinuous bath of fused metal upon the surface to be united, 

te surplus or excess running off through the channel or open- 

mg above named, When a sufficient quantity of metal baa 

" been poured in to cause the fusion of the surface, the discharpje 

" opennjg ia closed or plugged, and the mould filled with molten 

" metal. A second mould, intended to form the end of the ' roll,' 

" is then placed over the former, and ia surrounded by a ' flask ' 

" and rammed tight with sand; a further quantity of molten 

" metal to fill this mould is then poured in, and the operation ia 

" complete. On coolin;; the new metal will be found to have 

" effected a perfect junction or union with the old," 

tPrinted.M. DmwirE.] 

A.D. 1856, April 19.— N" 941. 
WILKES, Thomas.— The object of this invention is to improve 
the mode of manufacturing tubes of copper and copper alloys. It 
is described by the inventor as follows :— " I take thick hollow 
blinders of copper or alloy of copper, the said thick hollow 
laides being made by casting or ^iCavprnait. \ vt^vX, « 
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jBsdd thick hollow cylinders to the operation of roUs^ so as to 
elongate and diminish the diameter of the said hollow cylinders, 
and. thereby convert them into such tubes as are required in 
commyerce. In effecting the said rolling, I employ rolls pro- 
^' vided with grooves, the said grooves being of a semicircular 
'' section, or having a section the curve of which is a portion of a 
*' circle less than a semicircle. The said grooved rolls are made 
f^ in the manner in which grooved rolls are made for other pur- 
*' poses,. and I therefore do not think it necessary more fully to 
:^' describe or to represent the said rolls. The tube has an internal 
^' ^iipp<»t or mandn) while being subjected to the action of the 
^S rolls, and it is rolled in a series of progressively diminishing 
*' grooves of the kind described until it has been sufficiently 
'^ elongated and reduced in diameter. The hollow cylinder may 
'^ be rolled either hot or cold, according to the nature of the 
*' metal or alloy of which the said hollow cylinder is composed," 
ITrUited,42. No Brawiogs.] 

A.D. 1856, May 9.— N« 1095. 

POTTS, Ferdinand and VANN, Thomas.— This invention 
relates to apparatus designed for ornamenting or twisting, and 
for floating, polishing and burnishing metallic tubes. 

Ist. Describes the apparatus and mode of double twisting a tube 
with five reeds running spirally in opposite directions along its 
surface, the spirals in one direction, say from left to right, crossing 
or intersecting the spirals which run from right to left. ^'A 
circular collar is prepared, with a concentric taper hole formed 
through it, the internal form of the hole defining the shape and 
*\ size of the tube we desire to twist. This collar is set up and 
*^ fixed in connection with suitable gearing on a common draw 
bench, and a piece of metal tube, sufficiently large to receive 
the true form of the spiral reeds, formed on the inside of the 
hole. This tube must be noade small at one end for the purpose 
of readily passing through the hole, to be seized by the pliers 
appertaining to the bench. The draw-chain being set in 
motion, as well as the gearing before described, the tube will be 
pulled through the twisted hole or collar in a direct line, while 
" the collar is being made by the gearing to revolve '* as the tube 
passes through it, and thereby generates the spiral. In order to 
double or cross twist the tube, a second coUar is employed and 
fianaed to revolve in the contrary direction whilst the tube is 
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pumng thvcmgh it. the iocbnatioii of the grooves in tbe hole I 
through this collar being also reversed. During thia second I 
operation the tube needs internal support on a. mandril < 
otherwise. 

2nd. The appaiatus for floating, burnishing, and polishing J 
metallic tubes la supported on a horizontal bed. and operates bf I 
meana of a series of floats placed equidistant, so that the^ operate [ 
siiuultaneously at different parts of the tube by a reciprocating I 
motion, during- which time the tube is caused to make o 
plete revolution. When the machine is used for polishing, the 
flouts are either removed or they are covered with buff leather, I 
and for burnishing, the floats are removed and replaced b 
bumiBhETB. 

[Printed, U.M. Dniwings.] 

j\.D. 1856, May 10.— N" 1105. 
BROOMAN, RiCHABD Archibald. — M communicati 
This is an invention of niaohinery adapted to the nianufocturB cf 
tubes and pipes, and also applicable in lieu of rollers for redu<ntig 
the size of bars and rods. It consists in the partieular mode itf 
arranging and actuating four segmental pressing dies, whicfa 
operate by a sncceesion of reciprocating motions, as distinguished 
from the process of rolUng or of drawing through dies. " The 
" dies may be considered as sectors, the edges of which are hot 
" lowed out with a tapering curve. Four of these may oon- 
" veniently form a set, the hollows being brought together at the 
" centre, making a hole, and because of the taper the hole will 
■' differ in size in different sections as the edges of the sectors 
" roll together, that is to say, if laid out in a straight line the 
" hole would be conical. In operating, the sectors at starting 
" are in such position that the hole formed within them is at 
" its greatest size, the end of the ingot on its mandril is then 
" thrust in a short distance, when the faces of the sectors are 
" made to roll upon it towards its end to the full extent of 
" their motion, the central hole gradually contracting aU tbe 
'■ while, and of course squeezing the end of the ingot down 
■' into Ims ei^e, the metal extending itself, or rather that por- 
" tion of it subjected to pressure, for the main liody or part of 
" the ingot not yet acted upon remains stationary. The sectors 
" now rock hack to their former position, -mtea & 
" piece and aaotber portion is reductil, and ao ow-" 
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I Instead of operating tbe sector dies by a vibratory movemad, 

they may be pkced on axei and caused to revolve ; such an ar- 
. rangement (it is etated) would be useful in making short lengths . 

^^^_ of tube from hot metal, likewise pistol and gun barrels. ^^^^^J 
^^K [Printed, lod. ^^^^H 

^^P A.D. 1S56, May 22.— N° 1223. ^^^| 

^^^ CUTLER, Job.— 'ITiis invention relates to the manufacti^S^^j 
metallic pipes or tubes from sheet metal, such tubes being made 
unijbnnly cylindrical externally, and tapering or conical inside. 
The strip of iron, in width to correspond with tbe eircumference 
of the intended tube, is beveUed along the jointing edges and 
then bent and turned up into a cylindrical form ; it ia then placed 
in a furnace, and when at a welding heat is taken and passed 
through the groove of revolving rollers, and over a bulb or man- 
dril disposed in the center of the groove, ajid by this means tbe 
welding of the edges together is effected. 

Tbe tube ia then passed along a mandril rod to tbe next set of 
roUs, the grooves whereof gradually vary in depth, ao that the 
tube is regularly reduced in size from one end to the other, the 
process being repeated by other rolls and bulbs until the required 
size and tapering form is obtained. The tube is now conical out- 
eide and parallel inside, being at this stage of the process exactly 
the reverse of what ia required, 'llie change ia effected by passing 
the tube in a heated state between rollers with grooves of uniform 
depth, and in size corresponding exactly with the smaUest end of 
the tube, which js thereby brought to a parallel condition extern- 
ally throughout its whole length, whilst the compressing effect of 
the rollers has gradu^y reduced the size internally towards the 
end that was largest, and rendered tbe tube internally conical, 
the metal being much thicker at one end, gradually diminishes in 
strength towards the other. Such tubes it is stated are advan- 
I tageously applicable to many purposes, and more particularly for 

the flue tubes of steam boilers. Pipes of other metal are made 
conical internally by treating them in the same manner, and lips, 

I bell-mouths, or flanges may be formed on tbe end of a tube if 

^^^1 required. J 

^^B [FHuted, Is. Cd. Umwiii^.] I 

^^H A.D. ISS6, June 4.— N° 1330. 1 

^^^K MAJTON, Edward. — This inventJourt^teaUi the manufacture j 
^^^Kcf plain tabes, conical or otherwise, bom attiA aiiitai,»iiiVi ». 
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ono^e of ornamenting the metal previously by a, kind of embossing 
process, Tor whicb purpose two machinea are described. 

The first machine operates by meana of rollers, between which 
the metal is passed. These rollers are caused to revolve at a 
uniform speed by suitable gearing, the revolutions of one in 
relation to the other exactly corres ponding. Upon the surface 
of one roller the design is formed in relief, and upon the other 
it is intaglio, both so exactly corresponding that, as the sheeti 
of metal is passed between them, it ia impressed by the deaigit 
in relief on one roller into the intaglio design on the other. 
A third roller, appropriately placed at the back of the machine^ 
turns up the sheet and causes it to lap round one of the othe^ 
rollers, whence after the operation it is removed and the edges 
are brought together and soldered, preferably in a heated state. 

The other machine operates after the manner of two dies, 
graved or fluted respectively intaglio and relief. 

The moTing die is a kind of mandril jointed at one end to th%l 
die table, upon the surface of which table is formed a. semi-circolar 
groove which constitutes the fixed die, into which the sheet of 
metal is pressed by the circumferential surface of the mandril, 
when the free end of the latter is brought down to a horizontal 
position by a lever, to which it is connected by a suitable link. 
The die table may be furnished with a series of grooved dies, 
be fitted with a corresponding series of impressing mandrils. 
tPrinteilW. DrawiDK.] 

A.D. 1856, June 11.— N" 1385. 
BAYLISS, Willi AM.— This invention relates to a method 
indenting tubes, for the purpose of forming upon them e^Ltemallj' 
apirally grooved ornamentation or longitudinal flutes or beads. 

The tube about to be subjected to the process is placed upon a. 
mandril, which has the form externally that it is intended shall 
be gii'en to the tube, and this is eflected by a pressing tool, which 
ia mounted on the sUde rest of an ordinary screw cutting lathe, 
the mandril carrying the tube being placed between the heodstock 
centers, is caused to revolve whilst the slide rest moves along the 
lathe bed, so as to generate an inclined curve corresponding with 
the angle of the spiral curves on the mandril. The spiral may 
consist of either a series of grooves or a series of beads, and tliis 
form is gradually imparted to the tube by the repeated pressure of 
the tool, which mu3t be of correspond'mg form, 'flWi\\\\c.4ao« 
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of flutes or of beads on the tabe are strait^ht, then the inaiidift I 
is nut (during the operation of the tool) required to revolve; 
these straight tubes may bo operated upon with the same effect in 
an ordinary pinning mnchine, furniahed with haodatock centers to 
support the mandril. Taper tubes may be easily slid oS the man- 
dril after the process, but those of uniform diameter throughout 
may, if difficult of removal, be suddenly expanded and iDoeened , 
by heat. i^^^l 

ITrlnted, id. No DrsTtni;].] ^^^^^t 

A.D. 1856, June 13.— N" l-IOl. '"'^'^ ™ 

WHITMOBE, "William Kich^rd. — {Provisional protection 
only.) — This invention relates to the manufacture of the flue tubes 
adapted to the construction of multitubular steam boilers. The 
inventor says ;—" Instead of making the tubes of a circular aec- 
" tion, which is the ordinary plan, I make them triangular, by 
" which a greater heating surface may be obtained in a gives 
" space, aod I prefer to place these triangular tubes in rows, 
" leaving continuous uninterrupted channels between the rows 
" to facilitate the passage of the heated water and steam ; these | 
" channels may be parallel or tapering, or of variable width." 

The triangular tubes may be manufax^tured bj processes similar 
to those employed in making cylindrical and other tubes, their 
angles being either perfect or more or less rounded. 
[Printed, id, Sa Drawings.] 

A.D. 1866, July S.— N" 1610. 
HERTS, Abraham. — (A commutacation from William Webster.) 
^This invention relates to the construction of machinery de- 
signed for rolling up or bending sheet metal into tubular and 
other curved forms suitable for stove pipes, speaking pipes, 
locomotive tabes, and other purposes. The edge of the sheet of 
metal which ie first cut to the re<]uircd size (allowance being | 
made if desirable for an overlapping seam to be subsequently 
soldered or welded) ia inserted in a longitudinal groove in a 
mandril, which for light work may be of wood covered with sheet 
iron. " This mandril, with the sheet inserted therein, is placed 
" inside a hollow ' non-axled ' metal cylinder, which is supported 
n eKtemal friction rollers, and is fitted or formed intemaUy at 
le oe both ends with cog teetiii vHcV g,«u m1» a spur pinion 
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" nmning looae on a atud, and tliis pinion in iU turn geus ir 
'*iA second ]iinian &at on the eDil of a long roller inaitle the 
*' hoUov ^linder before referred to. A seoond roller is also 
" placed inside the cjlinder, and works in bearings in the ends 
" of two lefera, faf which loeaiia it maj be raided or lowered u 
" desired." 

" By imparting a rotary motion, either by a winch hajidle or by 
" dnving ordinary pulUea, to the fixed roller, a similar motion 
" will be tranamitted through the loose pinion to the hollow noQ- 
" axled cylinder, and the mandril, by its contact tbercirith, willi 
" be caus«d to revolve and roll up the sheet of metal into a tube, 
" the two rollers serving to press the metal slightly round the 
" metal as it revolrea. By slight modifications tivo or mon 
" tubes itnj be roUeil at one time in the same machine, it being 
" necessary for that purpose to multiply the pressing rollers 
" Bcoordingly." 

[Printed, 1M. Drawint!.] 

A.D. 1856, July !2.— N" 1645. 
OBTET, Brnoit Fbi^oehic.— This invention relates to the pro- ' 
duction of a metallic substance called "ferreine," obtained {ram 
iron pyrites either alone or combined with sulphur, or produdet 
oontaining sulphur, and to applying such suliBtance to the manu^ 
factuie of cisterns, basins, pipes for conveying water, pavementv 
eovering for roofs, foundations^ and for other purposes. ' 

For the production of the ferreine, two boilers of given capacity^ . 
connected by a tube adapted to their lids, ore emjiloyed. In ona 1 
boiler ia placed yellow iron pyrites or other product containing 1 
Bnlpbur, sulphuret of iron on account of its cheapncM, being; 
preferred. In the other boiler is placed, powdered pyrites o 
ore. "The fire under the G rat boiler being lighted, the pyritM 
" ia melted, and the sulphur (about fifteen per cent,) given off 
" under the influence of the beat distils over to the second 
" boiler, heated to a low temperature, by means of which the 
"' sulphur combines with the iron ore in the second boiler, and 
" produces a bisulphurct of iron " [termed by the inven 
reine), which he produces in various ways, according to i 
intended application. 

The different changes which the ore undergoes render it 
alterable imder the effect of either air, watei, or mtiis. 
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AJ). i8S6,J^ IB.— N- 107. 
HAMILTON, Joax, jmaat.—the tAjtet oT lUs nt« 
tiw hat£nf of iheet iran tor d»e inairDiMXKre of conica] tubes, 
to wUeb porpoM oonksl raDtm (bv pdooKe of *tMl) are 
anploTcd, tbe mebJ bpfnng loond one nUcr, wlikli reals npcm two 
other rallcn, the aica of all the three poQas bemg lelatirelT' 
panUet. The sheet iron ordinarilT lued gai^fs in thickDesB to 
No. 15, and it is col to the proper shape far producing the taper> 
iag form of the nie of tube required. After the sheet is bent 
to the taper form, it i> removed from the roller and confined by 
hoops whilst the lap joint ia riretted, a process perfonned bf 
^^^ hand. These tubes are applicable for telegraph posts m^^^J 

^^^L manj other purposes. ^^^^H 

^^H CPriiited,l(liJ. Dnwin^] ^^^^H 

^V A.D. 1856, July 23.— N" 1763. ^^^^ 

' !<PRXrRR. Grobrs. — 1.4 mmnmnuMtiM > — Thin invrnitinn ' 
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SPENCER, Gborgs.— (.J commanieafiM.) — This invention 
relates to a pipe coupling, adapted to connect the pipes which 
convev the feed water .from the tank of atenderto the toconio- 
tive. This conpling is desitnied as a substitute far the ordinary 
bolt and socket couplings, and consists in the use of two thick 
rings of india-rubber by preference vulcanized; these rings are 
slid one on to the end of each of the two pipes which are to be 
connected, agunst a loose collar previously placed upon the ends 
of the pipes, which we then inserted in the coupling tube, both 
ends whereof are 'screw-threaded ertemally.' The coupling 
tubr ii (jradually enlarged towards its mid-length internally to 
afford free space for the lateral working of the ends of the two 
pipes, which also slide to and forth through the rings, the latter 
being pressed into itearn-tight contact therewith by the collars. 
which are screw-threaded internally and screwed on to the ends 
of the coupling tube, and by compressing the rings cause their 
lateral dilation. Tliere ate altogether four modifications of this 
eoiipling shown and described, 
[trintoJ. ad. Drairin^.l 
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A.D. 1856, August 4.— N" 1837. 
DAFT, Thomas Barnabas.— Thia invention relates to 

process nf cafting pities with a socket or faucet at one end. 
a plain end or spigot at tbe other, the object being to make tbo 
spigot end of one pipe fit so atcuralelj into the socket end of 
another, that no packing is re([Uired to make a sound joint. 
To effect this, the two ends of each pipe, respectively the faucet 
and the spigot, are cast in chill moulds, which fit on to the end* 
of the pipe pattern or model, and are laid with it in the sand. 
and left there after the sand mould for forming the intermediate 
length of the pipe is made, and the pattern lifted out. The in- 
I'entor states, " the accuracy of this joint is found to he audi, 
" that by aimply wetting the surfaces to be united, and driving 
" them home, tbey rust up in a few days, and form a perfectljr 
" steam-tight joint, requiring several hundred pounds on tho 
" incb to separate. But generally the joints for gas and water 
" purposes may be made by applpng a luting of red lead or 
" other suitable material, and in some cases tar will be found to 
" form a sound and dvirable joint," 

Where lightness combined with strength and reaiatdnce t-0 
separation be required, and where expansion and contraction may- 
be expected, it is preferred to east spigots at both ends i " 
pipe, to fit in duplex faucets or broad collars of tough 
malleable metal, or of wrought iron, which ia not liable to spl 
when the spigots at the pipe ends are drivi?n home. If gres)!'. 
tensioii be expected, the ends of the wrought-iron faucets may 1]k 
closed round the rim of the spigot by hammering. ' 

rPriiit«d.W. NoDrawinga.] 

A.D. 1856, August 23.— N" 1968. ^ 

JOHXSON, John Henry. — (A eommusicatian fi^m Mestm 
Jackson Brothers, Petia, Gaudet, and Company.) — {ProvisionaT 
protection only.)— This invention, relating to the process of cast- 
ing alleles in steel, such as railway wheels, tubes, and hollow 
axles, consists in making such castings in chill moulds which. 
for the purpose of compacting and strengthening the metal, are 
caused, during the time of filUng or running into them the 
molten metal, to revolve at a high i-elocity, at the rate of from 
500 to 1,000 revolutions per minute. The chill mould of a wheel 
it tecurely Sxed by nuts and bolts to oTie eni o^ ■e. t«75iJ>L>rai%. 
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bhxft, and upon the melted metal being ran in at a central open- 
ing, it is instantly thrown from the center and directed against 
the internal circumference of the mould, rendering it perfectly 
sound and homogeneous, and entirely free from flaws. When 
the mould is full a mandril is introduced during its rotation at 
the central opening, which is smoothed and polished thereby. 

The casting of steel tubes for steam boilers is effected in the 
•■me manner ; the chill mould, which is made in two parts 
securely held together by ferrules or rings that are driven on, 
ferolring during the process at a high velocity. As soon as the 
metal is set the casting is removed from the mould, and whilst 
in a heated state submitted to the rolling mill, and drawn out to 
the length and size required. If intended for a hollow railway 
ajde, it is reduced and brought to the desired size by the opera- 
tioa ot a steam hammer or other instrument capable of pro- 
ducing a similar effect. 

[Printed, 4d. No Drawings.] 

A.D. 1856, September 2.— N« 2038. 

GUYETy Pierre Joseph. — ^This.invention relates to a system of 
steam brakes, adapted to operate simultaneously upon the wheels of 
the several carriages throughout a train; two small single action 
steam cylinders and pistons being fitted to every carriage, effect 
the working of the brake blocks at each side by means of a pair 
of toggle action levers, jointed respectively one to the end of a 
lever actuated by the piston rod, and the other to the back of one 
of the brake blocks. The steam is conveyed to the sever^ 
brake cylinders through pipes, and may also be used (according 
to another part of the invention) for heating the several carriages 
throughout a train. 

In connection with the general arrangement, it is proposed to. 
make the tubes which convey the steam along the train to answer 
the double purpose of traction or coupling rods, in connection 
with the draw springs. . , 

The couplings of the steam traction pipes comprise two screw 
joints and a short tube fitting into each, the joint being kept 
steam-tight by an india rubber sleeve or ferrule attached to the 
tubes by flanges or glands, and bound with wire. Two modifica- 
tions of the arrangements for coupling are also described. 

[Printed, 8d, Drawing.] 
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A.D. 1856, September 8.— -N° 2087. 

ESTIVANT, F«Lix.— This invention relates to a new system of 
moulds for casting metallic tubes, principally of copper for drawing 
out, and for printing rollers. The moulds are made of metal in 
two longitudinal parts or halves, which are pressed and held 
together during the casting operation by screws. The cores are 
made collapsible, and consist of a sheet iron shell, in form 
cylindrical, and filled with sand to prevent any ingress of the 
molten metal, the seam of the shell being merely lapped and not 
welded. In order to obtain castings free from " blebs or bubbles " 
the mould, which when the casting is made is placed in a vertical 
position, has three cylindrical cavaties. The center cavity is the 
mould iMoper, wherein the core is concentrically placed, its lower 
end fitting into a central orifice in the bottom of the mould, and 
its upper end is steadied by a reglet. The two side cavities ex- 
tending to the bottom of the mould one on each side, communi- 
cate therewith respectively by narrow openings, which reach from 
the bottom, upwards to about the mid-length of the mould. The 
melted copper is poured into the side cavaties, in which the dross 
and foreign matter remain, whilst the pure metal runs through 
the narrow openings into the mould. Instead of sheet iron, a 
thin shell of cast iron slightly tapering and longitudinally cut, is 
filled with sand, and in some cases preferably used to form the 
core. 

[Printed, lOd. Drawing.] 

A.D. 1856, September 25.— N° 2251. 

RUSSELL/ John Jambs, and HOWELL, Joseph Bennett. 
>*-'^ Tiaa invention consists in making tubes from sheets or strips 
*' of cast steel previously rolled or formed to the thickness and 
sizes desired. To make lap-jointed tubes of cast steel, we take 
a strip of cast steel of the required dimensions, and bevil or 
scarf the edges to form the joint, then bend it into the shape of 
a tube, with the edges over-lapping each other, as when mining 
lap-welded iron tubes. The steel skelp or tube thus prepared 
is then placed in a furnace, and when heated to the proper or 
welding heat, it is passed between rollers over a mandril, so as 
to unite or weld the bevelled edges together, and thus form & 
cast-steel tube, which is then finislied lay loeVng ^^A^^^X^Xt'^^g^TL 
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ir drown through holes or dies to reduce it to its proper 



its proper I 



"To make a Lutt-joii 
" the required dimensio 
" together, or nearly so. 
" at a welding heat, it 

' means the edges a 



inted tube, we take a strip of cast steel of 
ins, and bend it so as to bring the edgea 
. It is then placed in a furnace, and when 
ia passed between rollers (either without 
r drawn through holes or dies, hj which 
e pressed together, and thus produce a per- 
" feet cast steel butt-Jointed tube. In order to insure good welds 
" to butt joints, we pass a cutting or scraping tool between the 
" edges of the strip before the welding is effected, so as to clean 
" the edges &om dirt or other matter, and thus permit them, 
■' when pressed together in the welding process, to touch and 
" meet in every part, by which means a much firmer weld will he 
" effected, and after heating the so prepared turned up strip in a 
" furnace to a welding heat, passing them through dies or holes, 
■' or between rollers over a mandril, whereby a more perfect tube 
" will be obtained." 



[Printed, W. No Dm«in>ni.] 
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A.D. IS.%, September 2/.— N" 2265. 
LAW, Daved, and INGLIS, John.— This invention relating to 
apparatus for moulding preparatory to casting or shaping metals, 
is supplementary to a prior invention for which letters patent 
dated May ilth, 1853, were granted to these inventors. The pre- 
sent invention also includes apparatus for forming the socket or 
faucet portions of pipe moulda. It conaista in a modified arrange- 
ment of the former moulding apparatus; the ramming spindle ia 
worked both up and down and turned by a gripping box, the 
action resembling as nearly as possible the operation when per- 
formed by hand. After the mould for the outside of the pipe is 
med up, the socket is formed at the lower end by scooping 
the material of the mould by an instrument formed with 
scraping edges, shaped to coricspond with the longitudinal section 
of the socket. The scooping instrument is attached to the lower 
end of a vertical spindle, and being lowered, into the mould is 
turned to effect the operation. It ia made to serve several moulds, 
being capable of moving about a center, and of radial adjustment ; 
Joirered into the moulds and raised thence by a ch«n which 
passes over a pidky to a, winch, ^\lletl tVie ^\\!S. \a tast with its 
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socket nppennost, the core is supported in the mould bj a disc, 
and the general arrangements are modified. 
[Printed, 1#. Drawing.] 

A.D. 1856, October 21.—N* 2472. 
ATKINSON, Robert Davison.— (^4 communication.)'^PrO' 
ffisional protection on/y.)— This invention relating to a method of 
coating metallic surfaces, such as iron or lead, has for its object 
tiieir preservation from oxidation, so as to render them capable of 
use as substitutes for the more expensive metals employed for 
coppering ships' bottoms, pans, boilers, bars, bolts, tubes and 
other purposes, and consists in :— 

1st. Depositing upon the surface of such plates by galvanic 
agency or otherwise, copper or brass, the plates being previously 
prepared for the process. 

2nd. Employing sulphate or sulphuret of lead, as a coating to 
preserve from atmospherical and other influences, surfaces of lead. 
[Printed, 4<i. No Drawings.] 

A.D. 1856, November 13.--N° 2680. 

KINNIBURGH, John. — This invention in the art or process of 
moulding and shaping metals, relates principally to the manufac- 
ture of metal pipes and other tubular articles, the internal aper- 
ture or bore being formed by core bars capable of expansion and 
contraction diametrally. These bars are composed of more or 
less than three longitudinal pieces, each exhibiting in transverse 
section the segment of a circle. There is a central spindle 
whereon are fixed two or more eccentrics, which give radial motion 
to a longitudinal wedge piece that moves in end guides. One 
segmental piece is a fixture, and the other two are adjustable. It 
is intended always to keep the core bar as nearly as possible in a 
vertical position, in order that no deflection or derangement of the 
segmental sections takes place. The core bar when set to the 
required diameter is, whilst vertically placed, coated with loam or 
other suitable material by means of a hopper, which encircles the 
core bar, and when raised leaves the loam or coating material on 
the bar, the opening at the bottom of the hopper having the exact 
size of the intended bore of the pipe ; the faucet end of the corel 
is made at the lower end, and shaped to the required form by a 
suitable scraper. The core bar previous to use is dried in a stove, 
and when the casting is made, it is loosened t\ieK&am\3!^ \»2rKfla% 
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the central spindle, so as to withdraw the wedge-piece and set the 
segmental sections free. 
ITrmted, lOd. Drawing.] 

A.D. 1856, November 19.— N° 2731. 

JONES, John, and JONES, Edward. — {Letters patent void for 
want qf Final Specification.) — This invention relates to the mould- 
ing and casling of pipes or hollow articles of parallel section ; it has 
reference to the patented invention of David Law and John Inglis, 
which bears date May 9, 1853, No. 1136, and consists of a mould- 
ing apparatus, which operates by means of a rammer spindle. 
According to the present invention the rammer spindle is held and 
worked by a cylindrical gripping or nipping box, which turns with 
the rammer spindle in a cylindrical socket or a reciprocating slide, 
that gives to the spindle the necessary up and down motion ; the 
spindle is held in the box by wedges. Other mechanical arrange- 
ments for actuating the spindle are suggested. After the mould 
is formed, the enlargement for moulding the faucet is scraped out 
by an instrument fixed to the end of a rod if the faucet end of 
the pipe is to be cast downwards, but if at the top, the enlarge- 
ment may be formed before the mould is removed from the 
ramming machine. The mould box is moved upon a carriage, 
the wheels of which run upon rails. 

In preparing the cores for pipe casting, a collapsible core bar 
by preference is employed. This bar is composed of a number of 
longitudinal segmental pieces or sections of two widths, alternately 
narrow and wide, the narrow pieces acting as wedges between the 
wider sections, and causing their expansion or contraction, by 
means of cams or other mechanical contrivance within the bar. 

The invention also refers to the mode of testing cast-iron pipes 
by hydrostatic pressure, and employs five screw spindles instead of 
one, as more particularly suited to machines capable of testing 
pipes of large size. * 

[Printed, 4d. No Drawings.] 

A.D. 1856, November 19.— N° 2739. 

FOX, Samuel. — ^The object of this invention is to improve the 

machinery employed in the process of drawing wire and tubes. 

To this end '' the chain to which the drawing pliers are attached, 

^^ passes under & guide pulley, and tVien. aaceix^^ vn^ \^ xoAd^d Ust 
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" to a puUi; on an nxis above, ani] its end is fixed to sucli puU^.' I 
" The axis on whicli the pulley is plated receives a constant i 
" taiy motion from any snitable power, which Rives motion i3li- 1 
" to the drum on which the wire is wound. The pulley ia a^ J 
'' times locked to the axis by projections or clutches, which, whA' 1 
" the pulley baa mode a complete revolution, are withdrawn l^'V 
'' incUnes on the face of the pulley, and the workman may stq^ W 
" the revolution of the pulley, before it completes a revolution^ 1 
" by means of a lever catch, the end of which when desii^d, ft 1 
'' made to enter a hole in a collar with inclines, which is also A | 
*■ the axis, and towards which the pulley is constantly pressed Ii 
" a spi'mg, and such collar is arranged to be connected to a fixed' I 
" collar on the axis. The drums on which the wire ia wound are J 
'' driven in the ordinary manner, but apparatus is applied in I 
" order to stop their rotation with greater convenience. On UM"! 
"■ uda of a drum a collar ia affixed, having on it inclines uid-^ 
" dutdies, and the boss is formed with, recesses to rece 
" olntches ; so long as the clutches are in the recesses the drudk> j 
" revolves with its a.vis. but when a lever is introduced with attj 
" incline thereon, by which the drum is raised and res 
" projecting surface on the lever, and the motion of the drii&l 
f will be rtoppcd. whilst its axis will continue to rotate, and o 
" thoMmoval of the lever the drum mil again rotate.'' 
[PAited, inrf. Drawing.] 






.4.D. 1H56, November 19.— N" 2^41. 

FOX, Samubl. — This invention has for its object improvement*' 
in beating, hardening, and straightening steel wire and tubes, alM 
riba and stretchers of umbrellas and parasols. Preparatory to the 
heating operation, the wire tubes or artiules are placed in cylinders 
or tubes of iron or other suitable material, such tubes or cylinders 
being fumisked with annular projections. The furnace chamber 
ia Jieated by a fire at one end, the hot gases and products of 
eombuation passing directly through it to the chimney flue. At 
each end of the furnace there is a door, respectively for intro- 
ducing and taking out the heating cylinders in succession as they 
follow each other, roUing along channels which receive the annu- 
lar prelecting parte of the tubes, and form guides for thei 

roll forward, the heat and flame being reverbBrated by th* 
Kof, 
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The straightening of wire or tubes is effected by means of rollers. 
A large number of tubes is operated, upon it at the same time ; 
they are laid through ringBj whioh keep them together upon two 
horizontal rollers in the channel formed between them, any 
longitudinal movement or esoaiie of the wires or tubes being 
prevented by a guard or shield at each end of the group. In this 
position they are operated upon by a preesing roller, the ringa 
being caused to rotate by the friction of the horizontal rollers, 
which are driven by suitable gearing, the tubes or n-ires relatively 
during the operation being constantly kept in parallel positioi 
but continually changing places with each other. 
[Printed, If. DiBwIngg.] 
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A.D. 1856, November 29.— N" 2827. 
WRIGHT, Lemuel WELLMAS.—(Prouisiona/profec/ion 
This invention relates to macliinery adapted to the bending of 
sheets and plates of metal into the form of tubes. It "consists 
in certain arrangements of levers and pressers driven or guided 
by cams, in such manner as to press the plate from which the 
tube is to he formed over and around a mandril supported in 
suitable iVames. In some cases the mandril is pressed into the 
plate, and the levers and pressers are guided by cams in such 
manner as to form the sides of the plate over the mandril." 
" The plates previously to being bent over or round the man- 
dril, are chamfered at the edges, so that they form an even 
surface after being brought together, and preparatory to being 
welded." 
[Printed, 8d, Drawings.] 

A.D. 1856, December 16.— N" 2975. 
AUSTIN, William.— This invention relates to conjoming the 
ends of pipes intended to beconnected t^igether in one continuous 
length, for the conveyance of steam, water, and other fluids and 
substances, the object being the formation of a series of joints 
severally easy of dislocation, so that a disconnection may be made, 
and a pipe removed and replaced without having to derange or 
disturb the adjacent pipes with which it was connected. 

To tliis end a half portion of both ends of each pipe is either 

removed, or in the process of casting, the moulds are prepared 

ii^ at each end a short longitudinal prolongation, exactly 

L erne half of the circumference, so that Vi'\veii ftie cw\a oE ttie two 
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brouglit toj:|[ether, the lonKitudinal e<9ges of the semi- 
iiyliDdrical prolongations come face to face and form a continaation 
of the cylinder or pipe ; over each junction ia slid B coUar mode 
in the form of a conical frustum, in order that it niaj slidt 
the packing material with which the junction is lapped, When 
desirable to reniOTe a length of jiipe, all that is necessarf ia ' 
drive back the collar, remove the packing, and lift out the pipe. 

[Printed, Brf. DniwiaB.] 

A.D. 1856, Decerabet 29.— N" 3090. 
SPEED, John Jambs the younger, and BAILEY, JoatT 
Aylbsworth, — This invention relates to the manufacture o( 
seamless pipes from cast tubular ingots of metal, " elongated 
" thinned out lengthwise " by three compression dies, the operat- 
ing ends of which in conjunction form a circular orifice, through 
which tiie tube, aa its size and diameter is gradually reduced by 
the pressure of the dies, ia carried by an intermittent movement 
of the maadi'il whereon the ingot is placed, the mandril also beings 
caused to rotate. The two lower dies are placed in beds iir> 
clining towards the axis of the mandril, and the vertical action 
the upper die ia directed to the same point, its motion beii 
obtained from toggle-Jointed levers actuated by the mechanisnki. 
The head of the mandril which projects through the dies is ifti 
form a plain cylinder, its size corresponding with the dies and thftJ 
desired dimension of the bore of the tube, and the back parti 
constituting ita principal length is of the aame diameter screww 
threaded externally, carrying a traversing nut and ratchet wheel,. 
the former advancing the ingot successively after each action of 
the dies, and the latter causing ita rotation, so tbat by means lA 
these combined movements of the mandril, all longitudinal ridgea 
caused by the edges of the dies when they meet on the surface of 
the tube, are reduced or avoided, 
^^ tPrinled, lOd. DramngB.] 
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A.D. 1857, January H.— N" 75- 
RUSSELL, John James, and HOWELL, Joskph Ben' 

•i^ect of this invention is to iKn)iD\e the mauufacture of 
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Hteel tulieB applicalilo to the flues of steam boilers and ottierp9r> 
poses. After tlie steel has been converted in the ordinaiy manner, 
it is rolled into sheets of the width, length, and thickness reiiuired, 
after the manner of rolling iron, and the edges are cut to the 
proper form or bevel required for forming when welded either a 
lap or a butt joint. The flat sbetits thus prepared, after having 
thtar edges turned up so that thef nearly or quite meet, are 
when heated to a welding lieut closed by esternal pressure either 
bj drawing through the dies or passing between grooved rollers, 
and are supported internally or not during the welding process 
by mandrils. 

[Printed,**. NoDiMingBO 
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A.D. 1357, January 22.— N" 195. 
HICKMAN, Gbobob Hadbn, and HICKMAN, Alpi 

[ProrigioTml protection onhj.) — This invention relates to the 
fartureof the strip and hoop iron used in the making of wronght- 
iron tubes, and for other purposes. The inventors say : — " In 
*' place of rolling the iron to the widths desired, and also in 
" place of cutting iron rolled into sheets by shears as heretofore 
" practised, the iron is, according to our invention, rolled into a 
" strip of the thickness or gauge desired, and is then passed 
" through a pair of rotating cutters, whereby the edges are cut 
" or sheared away, so that the strip or hoop is turned out per- 
" fectly smooth on the edge." 
|Trinted,*i. No Drawlnga.] 

A.D. 1857, January 2?.— N" 241. 
STEWART. David Yoolow.— This invention relates to the 
moulding process and manufacture of cast-iron pipes of the 
" faucet" class, and comprises the preparation of the cores, the 
placing uf the core in the mould previous to casting, and a method 
of removing the core after the easting process. The invention 
has reference more or less to Mr. D. Y. Stewart's patented inven- 
tion which bears date January 4, 1849, No. 12,402. The core 
bars are plain cylinders, coated with a layer of vegetable matter 
reduced to form by a shaping or sweeping edge. The pipes are 
a vertical position, faucet end downwards, the core being 
suitably adjusted and lowered by appropriate tackle down the 
center of the upright mould. After the pipe is cast, the mould 
bojc containing tie caatiDg and core is placed in a horiEontal 
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poBition, and the core is forced out by a suitable liydrostatic press. 

By this means (it is stated) superior castini^a ore produced and 

the progress of the work faoilitsted. 

"According to a, prior patented invention by Mr. D. Y. Stc- 

'■ wart, bearing date July 14, 1846, No. 11,296, the formation of 

" moulds for casting pipes is effected by a vertical spindle, carry- 
ing Bt its lower end a screw blade-arrangement, which ascends 
within the mould box as themoulding sand is shaped into form 
beneath. Instead of using counter weights or other apparatus 
pt the upper end of this moulding spindle, the present inven- 
piovides for the use of an adjustable Actional nut appa- 
9 in connection with the top of the spindle fcir the purpose 
,of securing increased efficiency in the moulding action. Ac- 
cording to this new arrangement, the moulding screw spindle 
is cut with a screw thread, which is embraced by a p^r of worm 
wheels set on parallel spindles geared together, llic contiguous 
edges of these worm wheels form the nut or fixed threads for 
the screw on the spindle, and their spindles being provided 
with a suitable fractional break apparatus, the moulder can 
temper the rise of his screw-blade spindle to the greatest nicety, 
and he can thus modify the longitudinal traverse of the spindli 
nther up or down in a moat convenient and effectii 
tPiinted, lOd. Drawing-.] 

A.D. 1857, Febmsjy ?.— N" 35;i. 
TOHNSON, John Hbnky. — (A communkalion from Messrs. 
Jackson Briithers, Petin, Gaadet and Company.)— This invent! 
relates to casting steel in chills which, for the purpose of produc- 
ing a more perfect cohesion of the metalUc particles and prevent 
flaws are, during the time the molten steel is running in, caused 
to revolve at a high velocity. The invention is applicable to the 
carting of soUd ateel wheels, steel tubea, and hollow east steel 
axles for railway carriages. 

" In casting railway or other solid wheels the chill, which 
" shaped internally to the exact form of the wheel, is secured by 
" holts and nuts to an end of a shaft which is made to revolve at 
^^l^.fiie rate of from about five hundred to one thousand revolu?" 
^^^^fctions per minute. The molten atee! is run into a central opeil* 
^^^HjHog in the cover of the chill, and is Instantly directed by lih#' 
^^^Hbentiifa gal force against the inner circumference of the cfaill; 
^^^BOms Tendering- that part of the w\iee\ '^leileclVj ^^unfi. «(A 
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" homogeneoiiB, and thus it is entirdy free from Gsiwa. When 
" the chill is full, am&ndril is caused to enter the central openiaK. 
" and as the chill still continues to revoh'e it has the effect of 
" wnoothing or polishing the central opening in the wheel. The 
" mandril IB then withdrawn, and the revolutiona of the chill 
" having been stopped, the cover ia removed and the complete 
" MSt-steel wheel taken out. Tliis wheel may or may not, as 
" found desirable, be subjected to the blows of a. steam hammer 
" between suitably-shaped dies." 

"The easting of steel tubes Huitable for marine or locomotive 
" boilers ia effected in a similar manner to the above, the chill 
" consisting of a tube into which the steel is mn. When the 
" metal is set, the tube is removed by opening the chill down 
" the center, it being made in two parts for that purpose, and Ja 
" held together during the running in of the metal by metal 
" ferules or rings driven on to it. The ateel tube so cast ia then 
" removed to the rolling mill and is drawn out to any desired 
" extent. If intended for a hollow railway axle, it is re- 
" dnced into shape by a steam hammer or other well-known 
" contrivance." 

rPrintod, Sd. Drawins.] 

A.D. Ifl57. February 10.— N° .361. 
OWRID, Bbkjamin Wbdstbb. — (Ls«pr,i Palent void for 
want of Final Specification.) The object of this invention is to 
improve the ordinary method of connecting and disconnecting 
pipes. It "consists in the employment of a ring or collar, 
" the inner surface of which ia conical, so as to act as a wedge, 
" either with or without the application and use of a suitably 
" formed filling [whether metallic or otherwise) for placing between 
" the outer surfacea of the pipes and the inner surface of the ring 
" or collar which is placed around the joint. This ring has ita 
" internal surface conically ahnped, the filling having ita external 
" surface similarly formed, the ends of the pipes being brought 
" together, and the ring or collar placed around the joint, the 
" conical or wedged-shaped filling or packing is then driven 
" between thering and thoplpes, and a perfect junction is effected. 
" When the pipes are requu^d for liquids, cement is used for the 
" filling, and by driving off the ring the pipes may be discon- 
" netted with facility, but for most other purposes the packing 
" niajr be formed of lead or other soft 5\e\.4mft at comi^reasible 
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kxaetal or aubstance. When it ia preferred to make the joint 
S- without the use of the annual wedge or other filling, I employ 
f the above-named ring, having the interna! surface tapered, and 

* tie pipes are so formed at the ends to be joined that they may 

* be turned ao aa to taper from one end, the joint being near the 
S' centre of the taper; the internally tapered ring ia then to he 
■ driven or wedged on to this es^ternal taper, and the ji 
" the pipes ia effected and may be readily disunited again 
" driving off the annular wedge." 

[PriDted.id. TJo Drawinga.] 
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^^V A.D. 1857, February 13.— N° 424, .^^^f 

^^nUCHARDSON, William.— 1'hiB invention relates to a ByatCMt^^H 
I' rf combining in tubular and other forms, iron or other metal' - ' 

d 
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A.D. 1857, February 13.— N" 424. 

nCHABiDSON, William. — I'his invention relates to a ByatenV* 
tit combining in tubular and other forms, iron or other metal' 

with various materiala, such aa bricka, tilea, pottery, concrete, or 
wood, for structural purposes, comprising tubes and tunnels for 
main drains and aewers or conduits, which may be aupported 
above ground for the paasoge of large bodies of water. In gene- 
ral the use of cast iron is contemplated for the purpose, but iai.1 
some cases uTought iron or other metal either cast or wrou^if ff 
may be employed. The metal is cost in curved plates fornunf S 
sectional segments of a tube or cylinder. For constructing w% 
sewer 10 feet in diameter it is proposed that each segmental platfl' [ 
shall be cast C feet by 4 feet, and 1 and ^ inch in thickness, witif ■ 
flanges to project eiiher internally or externally 3 inches wide 
and 1 and \ inch thick; each flange to have corresponding bolt 
holes cast ia to receive the bolts, the curve of each plate being 
the segment of a circle 10 ft. in diameter. The tube is formed 
by connecting these plates together longitudinally and lat«rallf 
(breaking joint) by means of bolts and nuts, and if the tube is 1 
required to be of great strength, the upper and lower plates are to ' 
have strengthening ribsloogitudinally cast upon them; theymajr 
also be cast with girder plates or flanges, and between the joints 
india-rubber or other suitable material is used as a packing that 
will make the joints water tight and yet permit the expansion of 
the metal conse<juent on change of temperature. 

Inside the main tube is a lining tube, made by preference of 
glazed pottery ; this tube ia also made in segmental sections, 



glazed pottery ; this tube la also made m segmental sections, j 

_ 9:bich are of Bmaller diameter, so that an annular space is formed ^^^J 
^^^^gfeireen the two tubes for the reception of &&u&, bvk&viA, >^ut«^^^^H 
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coal, or other non-conducting substance, which is firmly rammed 
in. Enammelled plates may be used in the construction of tubes. 
The walls of buildings flat or curved may be constructed upon 
the same principle. 

[Printed, U, Drawings.] 

A.D. 1857, February 25.— N° 549. 
FENTON, James. — This invention, relating to a method of 
connecting the feed pipes of locomotive engines, is designed as a 
substitute for the ball-and-socket jointed pipes usually employed. 
The inventor says : — '* I use a tube or connecting pipe made of 
any suitable metal or material, the ends of which are placed 
within larger tubes or socTcets. Over the said connecting pipe 
and within the sockets I place a flexible or elastic ring, the 
cross section of which is circular, so that it may have a rolling 
motion when the pipe moves to and fro in the sockets, or the 
sockets upon the pipe. I also place flanges or collars either 
upon the pipe or sockets in order to regulate the length of 
motion of the ring ; a part of each end of the connecting pipe 
between the flanges or collars is coned, and the collar or 
flange adjoining the cone is curved, so that when an extra 
pressure is applied, either of steam or water, the ring rolls or 
slides, or partially rolls or partially slides off the parallel part 
*' of the pipe or sockets to or upon the aforesaid curved and 
conical part, thereby tightening the ring and effectually pre- 
venting leakage. 

'the rolling motion of the ring gives it greater durability, as 
well as avoiding the excessive wear and tear caused by the 
friction of the siding parts, as heretofore adopted." 
[Printed,!*. Drawings.] 

A.D. 1857, February 26.— N° 571. 

MACFARLANE, Walter- — This invention, connected with 
the manufacture of cast-iron pipes, relates— 

1st. To the system and apparatus employed for forming verti- 
cal moulds, the pipes in this case being " cast on end." The 
pattern forming both mould and core in green sand consists of 
a plain short cylinder, which is caused to revolve and gradually 
rise as the sand is fiUed into the cylindrical moulding box and 
rammed down, there being a central core bar fluted longitudi- 
mllf and iVirnished with small mandrils, which leave holes in the 



« 

<€ 
(( 
t€ 
<( 
(t 
(€ 
f< 
if 
(( 
t€ 
fS 

(( 
<C 



METALLIC PIPES AND TUBES. i; 

sand for the escape of the gues. When the pipe is required to 
have B, socket or fuucet pteoc, the pattern for it (in two halves) 
is introduced in the top of the mouldlnj; box after the cjUndrie^ 
pattern piece bits been nithdruwn. Instead of using small man- 
drils to fonn vent pivssages for the gases, other plans are devised 
fur the purpose. 

'Jad. Relates to moulding pipes and similar articles in a hori- 
Kontol position in green sand, the core (also of leraea sand) being. 
either made in a, aeimrate core box, or formed by the interior 
portion of the pattern, and having a oelluloc cavity cxtendin|(' 
Ihranghout its leogtli for the purjioae of venting it. 

According to another system, of moulding pipes hotiioatally 
or peutly so, and forming both mould and core of green sand, 
the pattern is made in two halves, and serves the double purpose 
of shaping the mould and forming the core. Cellular cavities 
areformed in both mould and core for venting purposes, and thB 
operation is effected without the use of nails or chaplets, but in 
some cases " thitkneas pegs " are employed. 

Describes a mode of moulding bends, elbows, branches, and' 
fittings. " The bend or elbow pattern is made of the exacCi 
" shape of the intended elbow pipe, and it is in two halves, eacic 
" moulding box having ia it a separate and distinct pat 
" The under half of each of the two elbows 19 placed upon 
" laying down board, and the drag part of the box 
" up with sand, and then turned over in the usual ivay. Thtl 
" inside or core part is then rammed partially with sand, and 
" upon this is laid a species of duplex core bar, one side for each 
" elbow. The top halves of the hoses are then placed upon their 
" ooiresponding under halves, filling up the inside or core with 
'' sand from the end. The top part of the box is then placed oB 
" and filled in with sand in the usual manoer, parting the boX 
■' and taking out the top part of the pattern. The box is theif 
" turned over, and the under half of the pattern is taken ouli 
" and the mould is ready for casting." 

In some coses the gases which are confined are made to aerv8 
the purpose, after the casting operation, of breaking up the core.' 
tPrinted.aj.ad. Dniwiiisa.] 

A.D. 1857. N"Ji71.* 

MACFARLANE, Walter, — A " Disclaimer and Memorandum 

" of Alteration " in respect to certain parts ot ftie ^tesRSw.^ 
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invention wag filed by \iie above Walter Macfarlane Bt the Great 
Seal Patent Office on May '2. '.85'J. It relates to a modification 
uf the syatem of horizontal moulding referred to and deacribed in 
the original Specification, and consisted in making the inside of 
the pattern answer the purpose of forming the core. By this 
meana it is stated " the expense of making eeparote core bosea is 
" avoided, as well aa the inconvenience arising from any in- 
" accuracy in the core bos and pattern itself." 

A re-adjustment of the claims hsfi also been made, these 
(formerly numbering eight) are now condensed to four, vi*. : — 
let. " The simultaneous formation of the moulds and cores for 
casting pipes, or the surfaces for shaping and producing both 
the inside and outside surfaces of pipes, the satd moulds and 
cores being formed in a vertical position for the purpose of 
casting pipes on end, and the general arrangement and con- 
struction of machinery or apparatus, either stationary or move- 
able, for forming the moulds and the cores, or both the inside 
and outaide shaping surfaces of the pipes at one operation. 
2nd. The system or mode of making the moulds and cores for 
cast-iron pipes with cellular caveties and longitudinal or other 
openings, for the purpose of venting the mould and core, and 
for facilitating the breaking up of the core or mould, and also 
tor confining the steam and gaseous matters, which, by their 
ejpansive force, serve to partially break up the core and release 
&s casting." 

3rd. "The use and application of thickness pegs of ore uniform 
thickness throughout, instead of naila or chaplets to the cores 
of pipe moulds, and of a bearing plate or 'core strap' for 
holding a, ' thickness peg,' and by means of an adjustable screw 
or double incline binding stud in the moulding bo\ acting upon 
the thickness peg, the core is kept in its proper position during 
the process of casting." 

4th. " The system or mode of moulding and manufacturing 
bends,' ' elbows,' ' branches,' ' heads,' and other pipe fittings, 
in which the pattern ia made to form the mould and the core." 
[Printed, lOd. No Ofavrtnaa.] 



A.D. 1857, March i.— X- C04. 
JOSES, EowtN Francis.— In the specification of this i 
which relates primariJy to a. method <j£ WaVing, V&t 'no^ \iltst for 
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fbmacea employed in the munufBCtore of iron, there ia also describsd J 
a flexible expansion joint or conpling. Tlie mode of heating tltf^ 
blast, consists in causing the air ciureDt to pass through a 
of annular spaces formed in a number of tiers or sets of double 
pipes, each of which comprises ft Brnall pipe concentrically placed 
within one of larger dimensions. These double pipes are so 
disposed in an oven conti(CUOUS to the heating furnace, that the 
hot draught therefrom plays over them both externally a 
internally. 

The expansion joint, or system of connection which is employed 1 
to permit of different rates of expansion betwee 
the outer pipes consists of a circular expansion plate or large , 
washer, having a central hole large enough to admit the end of I 
the internal pipe and slide along it to a shallow flange cast on ( 
the other end of the pipe, and against which the expansion plate i 
is securely bolted. The end of the external pipe has cast upon I 
it a pri^ecting ilange of unusual breadth, corresponding to the I 
external diameter of the plate, and when the t 
justed one within the other, by means of bolts passed through I 
holes made as close as possible to their peripheries, the Hange of "I 
the j)i|>e is bolted to the back of the plate, so that the latter is ' 
held Dear its external periphery by the flange of the large pipe, 
and near its internal periphery by the flange of the small pipe, 
and when any difference in the expansion of the two pipes takes 
ikce, it is compensated by the flexion of the plate. 

IPrinted, IM. Drawing.] 

A.D. 1857, March 5.— N" 645. 
lEAVES, HtiQH. — This invention relates to a mode and i 
apparatus for securing the union or connection of pipes adapted 
to the eonvejance of steam, gas, water, and other fluids ; and also 
to the construction of pipes cast or combined with rails, adapted 
to the double purpose of conveying fluids and forming tramways; 
Ukewise to connecting the parts of solid or hollow columns. 

The ends of two pipes when butted together are so shaped 
exiemally as to form a continuous cone, and over this cone is 
slipped and forced on, a coupling hoop of corresponding fonnjj 
The joints thus secured maybe made uir or water tight by th( 
use of dissolved salammoniac, red or white lead, or other suitaW 
substance applied between the surfaces in contact. The parts i 
"le same manner. 
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The junction hoops are made of flat wrought iron^ welded and 
brought to the required form by a rolling process, the hoop during 
the operation being supported on a mandril. In some cases the 
coupling hoops may be made of cast iron, having their internal 
surfiBM^ chilled to fit the coniform ends of the pipes, which may 
also be chilled to ensure a tight fitting joint. 

Rail and gutter pipes are united by flsh or splicing plates, and 
cast-iron pipes may have the necessary parts cast upon them for 
securing thereto wrought-iron rails. 
[Printed, 8d. Drawing.] 

A.D. 1857, March 5.— N° 650. 

THOMPSON, Thomas Jefferson. — This invention relates to 
the construction of gasometers adapted as holders for the gas 
employed in lighting railway carriages, the object being to avoid 
as much as possible the use of a large body of water. It also 
relates to so constructing the couplings wherethrough the gas is 
conveyed from the tender and which connect the pipes leading 
from carriage to carriage, that the connection ciannot be broken 
at any coupling without cutting or turning off the gas. 
The cutting off apparatus is " permanently fixed upon each 
end of every^carriage ; and consists in a small branch pipe, 
which when the gas is turned on and the carriages coupled is 
kept in its proper position by means of a spring, but when 
any strain comes upon the aforesaid coupling pipe, from the 
carriages becoming detached, or from other causes, the strain 
upon the pipe will then draw the cut-off ])ipe out at right angles 
to the end of the carriage, and thus turn off the gas. The 
union joint upon the end of ^he pipe cannot be imscrewed 
" without first turning off gas, as the plate upon which the 
** cut-off pipe is screwed has two wings, which project round the 
** union joint, thei*eby preventing any possibility of its being 
*' disengaged while the gas is turned on in that cut off pipe, 
*' thereby preventing escape and loss." 

The gas holder, rectangular in form, is fitted above the tank of 
the tender, and its sides as it becomes exhausted, dip or descend 
into a thin body of water contained in a narrow space formed 
between an inner and an outer teasing. Counterbalance weights 
are dispensed with, and instead thereof, guides and spring catches 
are employed. There are suitable pipes ioi coiiN^^m^ the ^^as 
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hr diBtribntion to the carriages, tbe supplies being obtained ■ 
the stationa. 

[Printed, 1», M Drawings.] 

A-D, 195/, Marchl>8.— -V 8?L 
RUSSELL, John James.— ^Thia invention relates to the mann*- 
fecture of tubes from sheet iron, eteel, or cast steel, with compounA l 
liutt and lap jointB, a strip ot bar of V or T or other anffuUt I 
shape in transverse section, being laid betweon the edges of tl^ I 
akelp and welded in. The arrangements of the heating furnadt I 
are also described and illustrated. 

To secure a perfect welded seam or joint it is adiTsable to paA 1 
B, acnper or cutting toot along the conti|;noi]s edges of the sket 
not only to clear away all cohesive dirt, but also to f;ive the ed^ 
a form corresponding with the tronsverse section of the V o: " 
strip or bar, or the edges of the skelp may hare the ; 
fonn imparted to them to receive the atrip in the rolling proce 
In the case of steel tubes, a flux may be applied for facilitating 
the intimate union of the parts. For this purpose, calcined sand- 
stone is preferred, or the powered siUeate obtained from the inside 
of eteel converting or refining furnaces, but other fluxes may he 
' sccordin); to the nature of the material or the articles to be 






■Tubes of large diameter made lap-jointed of either iron, steel, 
A cast steel, in one piece or in sections, arc heated from a closed 
blast furnace, bai'ing an opening for the emission of flame which 
is driven out and plays upon the seam of the tube; when the 
latter is at a welding heat it is subjected to the process of either 
hammering or prasaing, a mandril being employed internally tO 
afford during the process the necessary support and resistance. ' '"^H 
[Printed, (W. Draiving.] "^1 

A.D. 1857, May 13.— N" 134?. 
ELEY, Edward. — This invention relates to pipes adapted to 
the conveyance of hot water for heating purposes, the object 
bring to increase the area of the heating surface and at the 
same time, not only lessen the internal space of such pipeSj but 
give them an omamental character such as would harmonize 
irith the architectural desi(jn of the building in which they ace 
loeed. To this end several defiigns w\w;V aaa ijactiwft. tmA. 
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exhibited in transverse section, are set forth &s specimens; 
these conaist of, 1st. A pipe .indented or fluted either longitu- 
dinally or apirally. 2nd. A pipe which is made flet and then 
bent into a trough-like form ; tills pipe is intended to hold 
water for evaporation extBrnall)-, and to convey internally hot 
water for heating purposes. 3rd. A pipe which in transrerae 
section has the form of a star with rounded points; this pipe 
contains a plain circular pipe, and the interspace between the two 
is the channel through which the heated water circulates; the 
inner pipe forms a passage for air, which is heated whilst passing 
through. 4th. Two circular pipes, one within the other, forming 
a double pipe plain on the outside; this pipe has also two 
channels, respectively, for the conveyance of water and air for 
heating purposes. 

Various other ornamental forms may also be "employed with 
" more or leas advantage," and fluted pipes may lie used in the 
construction of steam boilers. 

[Printed, IW. Drawing.! 

A.D. 1857, May 20.— N° 1429. 
KEMP, Edwahd Curtis. — (A communication.) — (Fronisionol 
protection only.) — This invention relating to unions adapted to 
connecting the ends of gaa and other pipes and tubes, " consists 
" in forming one part of the coupling with a square or hexagonal 
" recess, and the other part with a projecting part to correspond, 
" which flta into the recess of the other, and whereby the one 
" part is readily and may be repeatedly adjusted in the same 
" position, and prevented turning round njion the other or alter- 
" ing its position while screwing on the cop. Instead of square 
" or hesagonal parts, parts of other forma may be used for the 
" same purpose; or projecting pins on' t!ie one part may be 
■' received into holes in the other part with like effect." 
tlMnteil, W. NoDmwingB.] 






A.D. 1857, June 8.— N" 1603. 
BROOKS, Edgar.— This in\-ention relates to the 
of gun barrels, and to other tubular artlclea requiring great 
strength. The process of making a gun barrel in accordance 
therewith, is described as follows : — 
" I take a rod of iron, and coil in a helical direction upon a 
" cylindrical rod or mandril, t'he coV\a ot t'\\e\ve\vx.\re\T>^'WiYa,^ 
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LB close U possible into contact. The coil is raised to a welding 
1^ Jieat, Euid is supported internally by a mandril. The said coil 
■ in then submitted to the conipreasing or percussive action of t, 
" pair of dies, each of which is nearly a hollow Bemi-cyhnder. 
" The coil is compresBed or hammered between the said dies 
" until it is welded into a compact hollow cylinder. In order to 
" secure the lateral welding of the coils together, the interior of 
" eacii die ia provided with a scries of projecting riba, having Buch 
" a figure, that, when the two dies are brought together, they 
" form a hollow cylinder, on the interior of which is a helical coil 
" of the same pitch as the coil to be welded. The heated coil is 
" eo placed between the dies, that the projecting coil in the said 
" dies presses when the dies close either upon the middle or 
" edges of each coil of the iron helix. By pressure upon the 
" middle of the coils, the said coils are tnude to spread laterally, 
f Utd press againet each witli great force. By pressure upon 
''tte edges of the coils, nearly the some effect is produced. A 
" firm welding of the coils together is thus effected. When re- 
" moved from the welding machine described, the harrel liaa a 
" projecting helix on its exterior, in the middle of which helix 
" the weld is situated when the pressure has been applied to the 
■ . " middle of the coils." 

^^^V" In order to give a cylindrical figure to the exterior of the 
^^^K^ barrel, it is operated upon by a pair of dies or swages, or by a 
^^^■M^ Kries of hammers and a V'^haped die. During the action of 
^^H|^ the machines . . . the barrel is turned round, so as to act upon 
^^HA* All parts alike ; or the barrel may be made cylindrical by a pair 
^^^Hy^'of ordinary roll^ having semi -cylindrical grooves ; or any other 
^^^^HE figure may be given to it by rolling or otherwise." 
^^^^^ CPrinted. Sri. Drawing.] ^H 

^^" A.D. iSiJ/, June 11.— X" lfi41. 

CLARK, JosiAH Latimeb. — 'ITiis ini-ention relates to apparatus 
for conveying letters or parcels between places by the pressure of 
air and vacuum, the object being so to conjoin or connect the 
tubes in order to form a continuous line, that no obstruction is 
formed in tJie internal passage. This is effected by making the 
ends of the pipes to butt together, and by drawing over the butt 
jsont ft vulcanised jadia-rubber tube or sleeve ; this sleeve in turn 
' bjr a metalhc strap made in hslvea eac\i -wifti ^^i%c&og^ 
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lugs for screw bolts, whereby when ilnwn togethei-, they u« 
caused to impinge upon the india-rubber and make an air-tight 

The other parts of this invention relate to the construction and 
mode of working the junctions, the method of propulsion bj' 
alteraatE atmospheric pressure in one direction wd by racuum 
in the opposite direction, one pumping enffino being lUl that is 
required in connection with the reservoirs, which may resemble 
ordinaij gasometers. The general manner of preferably workiog 
the system is described, including the use of valvea and mode of 
working them at intervals along the line to obviate the retardinp 
effect in the tube by the friction of the air ; the mode of working 
pneumatic telegraphs, and the general arrangements and manage- 

rPrinted, IJ. Drawings.] 

A.D. 1S57. June 18.— N° 1/02. 
RALPH, Thomas Lowell, and E.\LPH, Thomas LoWUU. 

the younger. — This invention relates to the manufacture of me- 
tallic tubes from cylindrical ingots, and to the constnietion of the 
drawing out or rolling apparatus. As stated by the inventors, 
" we place the billet or hollow metallic cylinder which is to be 
" made into a tube upon a mandril having a prismatic figuie, the 
" said mandril being in transverse section of a lozenge shape, 
" the said lozenge being square or very nearly square. The four 
" angica of the lozenge are replaced by planes equally inclined to 
" the adjacent sides of the lozenge. The hollow cylinder or billet 
" placed upon tlie aaid mandril is passed between a pair of rolls 
'* having grooves, which, when opposed to each other, have in 
" section nearly the figure of the before-mentioned mandril ; the 
" said grooves are so formed that the longer diagonal of the 
" losenge-shaped space enclosed by them is eituated horizontally. 
" The rolls are each provided with a series of the said grooves, of 
" progresaively diminishing size, through which the partially 
" formed tube is passed in succession. We prefer to employ a 
" series of three rolls, the aies of which are parallel and situated 
" in a vertical plane, the middle roll forming a pair both with the 
" upper and lower roU. The partially formed tube can, by the 
" use of three rolls, be passed in one direction between one pMr 
" and back a)piin through the ot\iBr. fty W mefooi. itwrfJwi 
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the tube can be reduced in diameter and elongated, and readily 
*' removed from its mandril. The tube may be made cylindriccd 
*' by the uae of rolls with cylindrical grooves, and finished at the 
" draw bench." 

CPriiited,0(i. Drawing.] 

A.D. 1857, June 24.— N° 1/68. 

SANDERSON, Charles. — ^This invention relates to the manu- 
£&oture of railway rails, girders, and other articles capable of 
resisting pressure, concussion or strain. 

These rails, girders, and. articles are made either hollow or solid, 
of iron and steel combined, or of steel alone hardened and tem- 
pered for the purpose of increasing their strength and rigidity. 

Rails and girders of iron, have a thick crust of their surface 
steelified by the usual process of conversion. 

Anol^er mode of combining the steel and iron, consists in taking 
a bloom of iron at a white heat and adding thereto cast steel in a 
fluid state, the combined metals being afterwards rolled into bars 
or other forms, as described in the specification of a former patent 
granted to this inventor, and bearing date November 4, 1845, 
No. 10,921 ; the invention here referred to does not belong to 
the present series of Abridgments. 

In aU cases the subsequent hardening and tempering of the 
combined metals must be resorted to, otherwise much of the ad- 
vantage to be derived &om the use of steel alone or combined with 
iron will be lost. 

Hollow or tubular rails or other articles] may be made from 
blooms of combined iron and steel rolled to the desired form and 
substance, and sheets of iron and steel combined and rolled, and 
afterwards subjected to the process of hardening and tempering, 
may be employed in the construction of tubular bridges, ship- 
building and boiler making. 
[Printed, lOc/. Drawing.] 

A.D. 1857, June 24.— N° 1769. . 

MUNTZ, George Henri Marc. — {Provisional protection 
only.) — ^This invention relating to the manufacture of tubes from 
sheet metal, refers to the forming and closing the longitudinal 
joints and seams, and to the construction of the furnaces employed 
to heat the edges of the seam previous to ^^^dcwkf^. 
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The closing aettroB of email or moderate sized tubes of ■) 
metal Eire made by so brini^iog together the edt^es of the piste, 
which is first hent into a cjlindriral form, as to leave a wedge- 
ehaped space between them, wherein ia inserted or laid a metal 
strip, Tlie parts are then heated to a welding heat, and the seam 
of the tube ia closed and made perfect hj passing it between 
suitable rollers. Steel tubes are closed in the same manner, a 
suitable flux for faeilitatin); the union of the edges of the steel 
plate and intermediate eleel atrip being employed in the weldinir 
operation. The above process is preferably used in the manufac- 
ture of hollow axles for locomotive and other purposes. 

Tubes of large diameter have their seams closed with a lap 

The heating furnace ia constructed with a long narrow opening 
along its side, in which the contiguous edges of the metal which 
form the lap joint or seam are presented to the heat, a blast direct- 
ing the flame towards the opening upon the metal. The lap 
joints are, when at a welding heat, closed I); either rolling nr 
hammering, a suitable mandril being used as an internal sup- 
port. 

fPrintcd, *d. No Srawinsa.] 

A.D. 1857, July 8.— N" 1900. 
BAHN, Louis Albert.— {Povisional protectum only.) — "This 
" indention conaistB in the manufacture and application to the 
" purposes of sheathing for ships, boiler plates, tubes, and other 
" similar purposes, of metallic alloys, composed of copper, tin, 
" and spelter ; the articlea manufactured from these alloys being 
" afterwards galvanized." 
CPrinted,*i. Ko Drawings.] 






A.D. 1867, July 1?.— N" 19B2. 
HARWELL, 'WiLLiAK. — {Provisional protectum onltf.)^ 
invention relates to casting metals generally, and especially to the 
casting of hollow cylinders of copper, and alloys of copper and 
other metals. It is described in its application to the ca^ng of 
such hollow cylinders of copper or bra^s as are used for the manu- 
facture of tubes and for printing rollers. " I make a mould of 
" a suitable form for casting a cylinder, and I support in the axis 
" of the mould a core or cylinder, and between the interior of the 
" said mould end the said core the moUen mesai \s -^itad in 
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usual way. 1 moke the said mould of coarse sand mixed 
with horse dung, or chopped straw or hay, or other Buit»blo 
matter, and I make the core of a cyliader of the same materia]*, 
in the interior of wliieh I prefer inserting a metallic rod or 
cylinder for the purpose of strengthening the same. In order 
to make the mould and core more porous, 1 pick small holes 
therein. When the molten metal is poured iu a mould pre- 
pared as described, the ^r escapes f^ely through the pores and 
perforations in the mould and core, and the caisting produced is 
sounder than castings obtained by the ordinary method of 
casting. The casting is not removed from the mould until 
perfectly cooled." 

Tinted, id. No DmwiiHra.l 

A.D. 1857, July 20.— N" 2000. 
BROOMAX, Richard Archibald. — U eommunicndon.) — ] 
[Provisional protection oaly.) — This invention, relating to appa- ' 
ratus adapted to the manufacture of pipes and tubes, is chieSf | 
designed for making copper tahei. These tubes ore farmed out [ 
of cast or otherwise cylindrically formed ingots by a process of ] 
rolling. The ingot is placed upon a mandril whence it is stripped I 
off by the action of rollers as it passes between them. "The ' 
" rollers are grooved on their edges with a groove which is a seg- 
" meat of a circle, so that when four (or any other convenient ] 
" number) are brought properly together a round hole will be | 
" formed where the rolls mitre together. These rollers i 
" together, so as to be cam|ielled to revolve alike, and they have J 
" also cross cuts made in the grooves, which cuts it is preferred J 
" shall be made in a diagonal direction, or similar to a female | 
" screw. The mandril is held atone end by a swivel pin fixed in ' 
" a strong A-ame, and so that the other end shall, when in place, 
" only extend into and terminate in the hole formed by the ' 
" grooves where the peripheries of the rolls join. When the ingot 
' or casting is to be slipped on this mandrel, that end of it which 
" is between the rolls is to be withdrawn and turned aside suffi- 
" ciently to allow of the ingot being slipped on, and when re- 
" placed the end of the ingot will be caught by the revolving 
" roUers, and the whole drawn through the cross cuts, forming I 
" grippers ai it were to jirevent elipping, and thus stripping the J 
letol from the mandril, which forms the base for the crushing J 
of the rollere. A second set oi iDWeK ■ms.i^a V^ 
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^' immediately after the first set, and thus a further reduction and 
^' extension of the ingot will be e£Pected upon that single heat, 
" the metal being annealed for further working in the usual way, 
*' until the whole is reduced to the degree of thinness required 
'" for any given tube, the tube being passed firom one set of rollers 
^ to anoilier set having its central hole and mandrel smaller until 
^ thiat object is attained." 
■ £pTinieA»4d. NoDrawinfr.] 

A.D. 1857, August 19.— N» 2204. 
POTTS, Ferdinand. — ^This invention relates to cutting out and 
preparing, bending and forming, finishing ^md poHshing tubes 
made of sheet metal. 

1st. Apparatus for preparing or cutting out the strips or bands 
of metal suitable for either parallel or taper tubes, the strips being 
formed tapering or otherwise in accordance therewith. This ap- 
paratus operates by means of a revolving steel disc, having a 
cutting edge, which traverses along and engages with the cutting 
edge of a steel edged bed, whereon the sheet of metal is adjusted, 
and overhanging so much of its width as is required to be cut off 
to form a strip. 

2nd. • Shaping or forming taper tubes, whether required to be 
subsequently soldered or otherwise, is effected by first passing the 
strip longitudinally between grooved rollers to give it a trough- 
like fbrm, and next, in order to make it circular^ placing it under 
the operation o^ a tilt hammer. 

Thence it is taken and forced into a tapering hole or die, and a 
tapering mandril is driven into it in order to give it a perfect and 
regular form, the binding up with wire and i^oldering being sub- 
sequently performed in the usual way. 

3rd. Small parallel tubes suitable for umbrella sticks are formed 
by drawing a thin metal band through a draw plate, after it has 
passed between grooved rollers. 

4th. The finishing and polishing operation is effected by lap- 
ping or passing a band of list or other suitable material round 
the tube, to which band a reciprocating movement is imparted. 
Oil and rotten-stone or other suitable material is used in the 
operation, and as the band is drawn backwards and forwards 
the friction thereof on the surface of* the tube imparts to it the 
neceaaary poliBh, 

[Printed, U, 4d, Drawings.! 



4t 



METALLIC PIPES AND TUBES. 187 

A J). 1857, September 29.— N° 2503. 

PEARGE, John Charlbs. — ^This invention relates to the manu- 
facture of the plates used in the process of hot pressing, to the 
pipes employed for conveying the heating and cooling media, 
and to a mode of suspending or retaining the plates in position 
after the press has been discharged, it consists in : — 

1st. '' Forming such press plates of two sheets of wrought iron 
*^ or steel, with grooves or channels formed in one or both sheets, 
** so that when the sheets are rivetted, welded, or otherwise 
** fixed together, steam or other heating media, and water or 
** other cooling media, may be circulated through them. Also 
** in forming the grooves or channels in the sheets by means of 
revolving cutters, or by plaining, turning, or other suitable 
cutting process. Also in forming the grooves or channels, by 
placing between a pair of sheets while they are red hot, a bent 
" rod or ftame of any suitable material (by preference wrought 
** iron or steel) and then passing them between a pair of rolls, or 
submitting them to the action of a steam hammer or other 
suitable pressure, so as to impress the intervening rod or frame 
into the surfaces of the sheets. Also in forming the grooves 
or channels in the sheets by the ordinary process or by stamping, 
for which purpose one of the rolls or stamping tools is pro- 
" vided with a series of ribs or projections suitable for the pur- 
'' pose." 

2nd. " The construction of the pipes or tubes employed to 
convey heating and cooling media to and from press plates, 
with folding joints or a combination of folding and sliding 
'^ joints furnished with screw collars and stufQng boxes to reduce 
friction and prevent the escape of the heating and cooling 
me^, and at the same time allow the pipes to accomodate 
" themselves to the necessary movement of the press plates, 
'' without obstructing the internal passages of the pipes." 
3rd. ^' Supporting or suspending press plates at the required 
distances asunder when they are relieved from the pressure of 
the press, by means of bolts, hooks, or loops, provided with 
adjustable or fixed collars or shoulders, and fitted loosely into 
suitable holes, slots or projections near the edges of the plates, 
'' so as to admit of the required movement of such plates." 

[Printed. Kkf. Drawing.] 
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A.D. 1857, October 8.— N" 2562. 
STONEHAM, James, and LEES. John Piper.— This inven- 
tion relates to a junction union deviBed for connecting pipes. 
The inventors saj : — " lo order to join and also to cover the 
" junction of the ends of the pipes to be connected, we employ 
" a nut or union, tapped or screwed about one half of its length, 
" and alightly conical through the other half or portion, the sud 
" nut bein); made of a metal or material liarder than the pipes to 
" be jointed or connected. The end of one of the pipes is placed 
" in the nut or union, and forced or swelled out to fit the conical 
" part, and the end of the other pipe is forced or swelled out bj 
" a parallel tool to the size required to form the thread, and bj 
" screwing the nut on the end of the said pipe a corresponding 
" thread is formed. Weplace a waEher between the ends of the 
" pipes and draw them firmly together ; the said washer may be 
" made of wood, leather, gutta percha, caoutchouc a compound 
" of Bcaleboard and cloth, ar other suitable material. By em- 
" ploying the aforesaid nuts or unions, pipes made of lead or 
" otlier soft material may be very eftectively jointed or connected 
" by unskilled persona, as the use of solder is not required." 
[Fhnt«d,«d. DrswiDsO 

, A.D. 1857, October 1".— N" 2660. 
BItOOMAN, Richard Abchidald.— (J commtatkatioa from 
P. J. Guyet.) — This im'ention consists of two methods of form 
ing the joints or connection between pipes for conveying water, 
gas, or other Uuid. 

Ist. "One of the pipes whicli is to be connected is formed with 
" an enlarged end, terminated by a recessed flange, into the recess 
" of which a ring of vulcanized india-rubber is placed, and against 
" this ring a circular plate is tightly screwed to the flange. The 
" second of the two pipes to be connected is then forced through 
" the rin^, which is of such an internal diameter as to admit the 
" said pipe and giasp it tightly, forming with it a fluid tight 
" joint. If the two pipes thus connected are to be subjected to 
" longitudinal action, only the circular plate may be plain, but if 
" they are to be subjected to transverse strains, this plate may be 
" formed with a funnel-shaped flange, spreading outward from 
•• the packing ring." 
£nd. According to this "arrangement, the enlargement of the 
end of one of the pipea mBi" be ii\BYiw>ae4 ■wife, B.tv4«. boxed 
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" flange formed on the pipe, into tlie Kceas of which flnnge a ring'l 
" of vulcaniaed india-ruhber is forced, and is there held by thft I 
" boxed sides of the recess. The end of the secoad of the twOi I 
" pipes to be connecteil has a email circular shoulder sCTetred upon 
" it, and a looee circular plate, which comes against this shoulder, 
" is placed around it. Bettrccn this plate and the flange of thfti 
" first pipe a ring of india-rubber with convex sidea h placed, and '• [ 
" the plate and flange are then screwed tightly together. If tha- J 
" hole in the loose jilate is made to taper, the two pipes whiohu V 
" ate connected as before described, will be capable of moving^i W 
r less at an angle to each other, without opening; thau 
S'j^nt. The hole of the plate may be made cylindrical if ttiii 
poviaion is unnecessary." 
'' phinWd.arf. Drawing.] 

A.D. 1857. NorembBT 10.— N"3S36. 
DEVON, William.— Thia is an invention of a self-acting, 
fiuahing apparatus adapted to water-ctoseta, and of a mode of^ 
eoLnecting them to the main drains, which modt is also applicable 
to the junction of gas and water pipes generally. 

Two modifications of flushing apparatus ore described, on(i; 
being self-acting, and the other has no valve, the chain not 
quiring to be retained after being pulled. 

Adjoining and disconnecting water and gits pipes to their malotti 
without cutting in case of stoppage or diacontinuing the supply I" 
This is effected by means of a nut with a neck which ia acrew- 
threaded externally to the shoulder, and internally completely 
through, respectively with right and left handed threads, so that 
at the same time that the neck of the nut is being screwed into 
the main pipe, it receives internally the end of the branch or. 

Uniting brass or lead pipes without solder. The extreme eha 
of each pipe ia enlarged to receive a ring, which is bevelled on 
each aide to fit into them, their ends abutting against a central 
annular bend with which the ring is furnished. On each pipe 
bevelled at the end to fit outside the enlargement, thi 
sliding collar; on one collar there is a shoulder, and in the other 
Bcreii--threads to receive an annular nut which screws on over 
the joint, and by means of the ahoulder on one collar, draws 
two collars, towards each other, and force? their bevelled e 
against the inoJJnes and annular bead of t\ie i\n%. 

[Printed, lOd. Drawijig] 
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A.D. 1857, Xorember 10.— X* 2840. 

PARKES, Alexander. — ^This invcDticHi lelaies to the manu- 
factore of tubes and cylinders of copper and copper aDoys. 

** When using in^^ots or masses cast holhur, in place of casting 
" the same in close moulds, as heretofore, thej are cast in like 
^* manner to that practised when casting ingots, that is, in open 
''^ moulds, so that the metal poured into the mould is uncovered 
" on its upper surface. The mould is prefeired to be rectangular, 
'' and of such depth and length as to produce the length and 
'^ thickness of ingot or mass desired. The ends of the moulds 
*' Ktt, made with ledges or projections or otherwise suitable for 
** supporting a core by its two ends, in such a position that when 
" the melted metal is poured into the mould, the metal may, 
'' when the mould is filled to the desired extent, be as thick above 
" as below the ccnre. Or in place of casting ingots or masses 
'' hollow, I cast them solid; 1 then drill a hole through each, and 
make a saw cut through the mass or ingot. Such hollow ingots 
or masses are then to be rolled out or extended, and opened as 

*' heretofore The making of cylinders and tubes 

*' is greatly improved by employing reducing alkaline fluxes when 
'* melting copper, or copper and its alloys, preparatoiy to casting 
'' the same into hollow ingots or masses." 

When using sheet copper for making cylindecs or tubes for 
printers, I employ silver or silver solder for joining the edges. In 
" place of casting ingots or masses hollow, I in some cases cast 
'' the mass of copper or alloy of copper solid, and then, when at a 
<' high temperature and inclosed in a suitable. die, I punch out 
*^ the central portion, so as to produce the requisite hoUow mass 
*' of copper. In order to extend hollow masses or ingots of 
" copper or alloys of copper, in place of using the ordinary draw 
plates or dies, I use dies or plates with an inclined screw thread 
on the interior, and when drawing or passing a tube or cylin- 
der through such die or draw plate " the plate is caused to 
revolve. 

[Printed, 4d. No Drawings.] 

A.D. 1857, November 23.— N" 2930. 
McFARLANE, Walter.— The object of this invention, which 
neHatea to the manufacture of cast-iron pipes and other cylindrical 
artidea, and is supplementary to a piioic paleikX^mNCiatkm) bear- 
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ing date Febnuuy 26, 1857, No. 571, consists in part in the 
mode of forming tiie moulds and cores for the faucet part of pipes, 
by the aid of what are termed '* template knife sleeker " tools, 
which answer the triple purpose of a " moulding knife " for re- 
moving superfluous sand, a " template," for working the sand 
into the required form; and a " sleeker," for imparting to the sand 
a smooth and even surface, the plain cylindrical part of the pipe 
being made (as described of the said former invention) by means 
of a pattern, which forms the mould and the core simultaneously. 

The moulding of square, triangular, or other transverse sectional 
form of pipe horizontidly, is efiPected by the use of patterns which 
part longitudinally in two or more pieces, and form the mould 
foft the outside and also the core. 

Describes a mode of facilitating the making of cores for 
articles of a circular or other shape. 

Mechanical arrangements of the ''thickness pegs " in the core 
and outside mould for keeping the core in its required or central 
position, and maintaining it against the action of the molten 
metal, when the latter is poured in. 

The formation and use of core-bars for casting bends, angles, or 
other irregular shaped pipes and fittings. 

Making ''gates" in moulds for pipes and similar castings. 

The gate is of the usual oblong wedge shape, but the gate 

pattern is fitted on its sharp edge with one or more projecting 

pegs or other guides, corresponding holes being made in that 
** part of the pattern of the article to be cast which is adjacent to 
** the gate, into which^holes the sand pegs enter, and thus the gale 
" is put in its proper place when the upper half of the mould is 
** being rammed up." 

[Printed, Is, 2d. Drawings.] 

A.D. 1857, November 23.— N<> 2934. 
HULETT, David. — ^This invention consists in making cocks, 
taps, and valves, and joints for pipes and tubes or certain por- 
tions of them, such as the barrel, plug, shank, and handle, of 
malleable cast iron, either uncoated or coated with tin or other 
metallic substance or galvanized to resist oxidation, and capable 
of being united by solder, the iron being used as a cheap and 
durable substitute for brass, which metal is generally employed in 
the manufacture of such articles, which when made simply of cast 
iron hare not heretofore been found to oua^et ou wiWSNWiJ^, ^1 ^^ 
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brittlenesB, which objection is removed by theprocess of annealing 
nd rendering them malieable. 
[Prlolcd, Id. NoDrawiui^] 

A.D. 1957, NovembOT 27-— N" 2959. 
ELCOCS,WiLi,iA«,andBENTLEy,SAMUBt..— This invention 
relates to the manufacture from sheet metaJ, of wrought-iran 
elbows adapted to connect and change the direction of nrought- 
ron pipes ; also to the tools employed in the process. 

1st. Instead of making the elbow in two parts luitered together 
at tbe corner and relatively forming a right angle, which the in- 
ventors say impedes the flow of fluids, they, according to this 
invention, give to their elbowa tbe form of a segmental curve 
representing 90° of a circle, and the ends being screw-threaded 
internally mil receive and form a junction between the ends of 
two pipes sorew-threaded esternally, and placed relatively at right 
angles. 

2nd. Relates to the tools and appliances required; these con- 
sist of a shaping tool or die for forming the outer curved half 
of tbe elboiv, another tool or die for the inner cun'ed half, 
suitably bent mandril pegs, which are used internally to 
afford support and assist in effecting the welding and finishing 
process whilst the metal, previously heated to a welding heat, is 
n the dies, tbe preparatory process constating in so shaping the 
metal plate, that it may be first brought into the rough form by 
1 turning up and bending over the corners, which are welded to- 
* gether previous to the final welding and finishing process by the 
aid of the dies and mandril pegs. 
[Printod.M. DmivinKB.] 
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A.D. 1857, December 15.— N" 3035. 
EVERITT, Georok Allen.— This invention relating to" 
manufacture of tubes or cylinders of copper, or of copper alloyed, 
refers to ; — 

Iflt. The casting of such articles under pressure in moulds 
somewhat larger transversely than the intended size of ihe casting, 
suitable cores being employed to form the internal cavity or bore. 
The inventor aays, " I leave between the edges of the several 
"parts of the mould spaces or grooves to be filled with sand or 
" other compressible material, wViicH wiM art aa a c'a^\'ai. '-av 
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preventing inunedi&te contact of the edges of the mould. 
Directly the tube or cylinder has been cast, I apply pressure I 
by hydraulic or any other snitable means to the outside of tho ' 
mould, closing its parts tof(ether ; the sand is thus forced out 
and the sectional area of the mould being thereby reduced, 
great compression of the moulten metal takes place, and a 
sound cylinder is produced. The cushions or fillets of sand 
may, if requisite, be pierced with small apertures to enable the 
air to escape more freely." 

2nd. The alloyed copper employed in the manufacture of tubes 
and cylinders for printing rollers and aimilar purposes consists, 
of " about eight parts of copper to one part of good yellow brass, 
" and by its employment I am enabled to produce a tube or 
" cylinder of the color of copjier, and free from the flaws or air 
" boles to which tubes of pure copper are liable. The tube or 
" cylinder thus cast is afterwai'Js drawn down as a solid or 
" unbrazed tube, and becomes a finished tube for employment 
" as a printing roller or for other purposes of a solid drawn 
" tube." 

3rd, Relates to the cleansing and preparing such cast tubes . 
prior to the subsecpient drawing processes, for which purpose 
they are immersed in a solution of soft soap and water previous 
to each pass through the dies. 
[Printed,*;. No Drawinjcs,] 
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A.D. 1858, January 1.— N- 5. 
PARKES, Alexander, and PARKES, Henry.— The object of ' 
thie invention is to combine with copper or copper alloy such a 
quantity either of phosphorous or metal of manganese, as will 
admit of the compound being rolled or worked either in a hot ot 
cold state, into rods, tubes, wire, &c. 

" In the Specification of a Patent granted to us, and dated tha 
" 2nd day of December 185". we have described the use 
" phosphorous in producing compound metals when copper, or I 
ipper and alloys with zinc, are manufactured. ,Now, 

it ituproreraeata consist ia appVjing sac^i crmi.'^<i«cA. 
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" metals when drawing! wire and tubes, and also vrhen rolUn^^ 
" fomiing nail metal and rods. For the purpose of drawing into 
" tubes or wire, we prefer that the proportion of phosphorous 
'■ ahonld be Bomewhat less than n-hat was described in our 
" 9ud former Specification, but this is not essential, as tubes and 
" wire may be drawn from such compound metals when using 
" the same or even a larger proportion than what is recoimnended 
" bj us as being the beet fiir sheathing metal, whether of copper 
" and phosphorous, or copper and zinc with phosphoroas." 

The compound metal, whether containing phosphorQus or 
manganese is cast into ingots, which are afterwards mauufao- 
tured into tubes or wire by any of the processes uaoaUy employed 
for that puTpose- 

[Prinled.M. No DrasringsO 

A.D. 1858, January 13.— N» 52. 
MUIK, George Wai-kbr. ^Thia invention relates to the 
arrangement of apparatus for wanning and ventilating by means 
of air currents passing through double shafts, or one shaft within 
another respectively for the influxion and refluxioa of the air. It 
also relates to the manufiicture of pipes, through which hot water 
for warming purposes is made to circulate. These pipes are made 
with longitudinal flanges ; they are disposed on the top of the 
fresh-air drain, and they support the tiles which cover them. The 
flanges as weU as the tiles are perforated with suitable openings 
wberethroiigh the air passes from the drain into the apartment 
or place which reijuires to be warmed. 

The arrangements for ventilating will be found more par- 
ticularly described in the vol. of Abridgments specially devoted 
to that class of invention. 
[Printod.lOd. DrawlDB.] 

A.D. 1858, January 18.— N" 80. 
BROOMAN, RicHABn Archibald. — (A comniamaaHon.) — 
This invention is designed chiefly far making copper tubes, and 
comprises a machine constructed to form the tube out of a heated 
cast cylindrical ingot, which by degrees is stripped from a fixed 
mandril by meana of four disc roUera, as it passes between them. 
3%e ToUera are grooved or segmentally concave on their peri- 
"\pbaia, and tbey are mounted on vtxx, R\sb\e\'j m ^^oud in 
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anitable bearings that the central plane of each disc intersecbi ' 
one comniOD center, ao tliat there a round hole or die is formed I 
by the miterinft or meeting together of the four rollers, which an I 
all caused to revolTa at one unifonn speed by suitable gearing, 
their hollow peripheries being diagonally cut or serrated, in ordw ' 
the better to grip or drag the ingot off the mandril without, 
slipping. "The mandrel is beld a,t one end by a atop fixed ii 
" strong frame, and ao that the other end ahdl, when in plao«i. I 
" only CTclend into and terminate in the bole formed by tb 
" grooves where the peripheries of the rolls join. The ingot c 
" casting ia to be slipped on this uiandre!, and when it comes at 
" length into place, tbe inner end of the said ingot will be caught 
" by the revolving rollers, and the whole drawn through, the 
" cross outa forming grippera, aa it were, to prevent slipping, 
" and thus stripping the metal from the mandrel which for: 
" the base for the crushing action of the rollers. A s 
■' of tollers may be placed immediately after the first set, d 
" thos a fiirther reduction and extension of the ingot will I 
" effected upon the single heat. The metal will require tobt|,fl 
" annealed for further working in the usual way until the wbd& 1 
" ia reduced to the degree of thlnneSB required for any givflnj 
" tube, the tube being passed from one set of rollers to another se 
'■ having its central hole and mandrel smaller until that objao 
'* is attained. It may ba finiahed in a dead die if necessary." 



A.D. 1S58, January 20.— N° 102. 
ISELL, JoKN James.— The object of this invention ia tb \ 
improve the apparatus employed in the manufacture of welded I 
tubes. To this end a aeries of dies is "carried by an 

such manner that as soon as one of the dies has been used H 
is caused by a partial rotation of the axis to descend into t 
be immersed in a trough of water below, whilst at tl 
time another die comes into position to have a tube drawl 
through it; and it is preferred that each die should consist $ 
two parts, one of which when a die comes into position to havl 
a tube drawn through it is closed uji to the other par 
and retained seoure by means of a lever and suitable catoK!^ 
means of opening and cloaing the pwts <£. 4w* ■eb&i^ \ifc 
It is preferred that the axia should cwrrj io\a &»» x 



196 



METALLIC PIPES AND TUBES. 



le VBTIPtl. ' 



" fiamee at right angles to eacb other, but this mny be varied. 
" In Older to straighten tubes they are placed on a horizontal 
" table, and are rolled thereon by a reciprocating plate, which is 
" moved to and fro above the table parallel thereto, and at a 
" short distance tierefrom. When there is no tube between the 
" reciprocating plete and the table, motion is communicated to 
" the reciprocating plate in such manner that on coming to the 
" end of its motion it assumes an inclined position in respect to 
" the iipptr surface of the table, so that a tube may readily be 
" introduced between the table and reciprocating plate." 
[Prinled, 1». Drawinga.] 

A.D. 1868, January 23.— N" 156. 
JOHNSON, John Hbnry. — (A communicatioH from Charles 
Felix Sebille.) — This invention, relating to the manufacture of 
soft metal piping, consists in applying internally to such pipes a 
coating or lining of tin during the process of manufacture. The 
pipe is produced by farcing the metal continuously through a 
die in the ordinary manner, but in order to effect the internal 
coating or lining of such piping, the internal £xed mandril must 
be of peculiar construction. 

" This mandril, if the pipe is of a very small diameter, may be 
made solid, but when larger pipes are to be tinned it is made 
hollow, so as to form a cup, the bottom of which is perforated 
laterally, so as to communicate with the exterior of the man- 
dril and the internal surface of the pipe. The mandril is fixed 
to a cross piece inside the cylinder of the press and immediately 
beneath the die or draw plate against which it bears. The 
middle portion of the mandril is made of smaller diameter than 
tJie top and bottom of the same, so that an annular space will 
be left between the sides of the mandril at that part and the 
interior of the pipe, the upper portion of the mandril being in 
the form of a projecting shoulder or collar, which fills the 
iuierior of the pipe. So soon as a short length of the pipe has 
been pressed through the die or draw plate, a quantity of 
' melted tin previously prepared fur tinning is poured therein, 
' the amount being regulated according to the siie and length 
of piping to he tinned. As the pijie now exudes from the die 
■ or draw plate, the melted tin contained therein and in the 
Ao/Joip of the mandril passes out through the perforations at 
the bottom of the mandnl und &Ug &e umv^ax a'^^u. ^K^ween 
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jHpe nnd the middle pnrtioD of tlie mandril, thereby depo' 
'Biting a coatiD){ oa the inside of the pipe as fast as it cornea 
the die or dravr plate. Thia cuating is well smoothed off 
bj pasaing over the enlarged collar at the head of the moJidril, 
" which also acta oa a soldering iron by compelling the tin to 
" adhere to the interior of the pipe. When still larger tin pipes 
" are to be produced, the mandril may be continued through 
" into the cylinder, and secured to the ram or head of the preas 
" BO as to move with it, thereby reducing the friction of the 
" metal againat its sides." 
[Printed, lorf. Dmwing.] 

A.D. 1859, Februaiy 20.— N" 334. I 

GREENE, William, and GREENE, Mathew Citaiiles.— -^ 
(PrwisioNoi protection onl^.) — This invention of a mode of ad- 
joining soft metal pipes, is designed aa a subatitute for soldering 
together lead pipes, or for uae in uniting soft metal ([as pipes, in 
lieu of tha ordinary screw coupling. The inventors state " we 

I throw out a flange on citch of the ends of pipe to be joined, 
Ibat ia to say, the flangea are hammered or pressed out, 
(» otherwise formed from the solid metal of the pipes. 
?Hie two flanges thus formed are brought together, and a 
■gat of a screw coupling placed on esfh (the one male and 
iihe other female) ; the female receives the two flanges and 
■erewa on to the male, thereby binding the two flanges, and 
" joining the two parts of pipe firmly together. The two screwed 
" parts are both placed loose on the pipes, and are both furnished 
" with auitable parts for the application of wrenches; or other 
" means of gripping them may be provided." 
— jffibaai,id. No DmwlTiss.] _ 

A.D. 1858, febniary 27-— N" 394. ■ 

tilLBEE, William Armand.— (J communicn (ioH.)— This b an 
invention adapted to water, ateam, and gas pipes, of a union joint, 
which is intended to supersede the ordinary screw union. Upon 
the end surface of the flange of one pipe are cast four hooked lugs 
projecting endwise, and cant upon the end of the pipe wherewith 
the union ia to be made, la a phtin flange, close to the liack of 
which on the end of the pipe, is fitted a loose collar. This collar, 
two halres fixed together by small bolts and is free to 
I cast upon it four projecting 3egmen.\,B\.iftiSiTu;%,'}iVi^ 
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act as wedges and cugage uniler the hooked ends of the lugao' 
the flange of the other pipe, and hj turoing the coUar Humewhat 
less than a. quarter of a revolution, the end surfawa of the flanges 
uf the two pipes are drawn into cloee contact, there h«iag an 
annular groove sunk in the face of one flaT:ge to receive a packing 
ring of india-rubber or other suitable material. 

Describes a modification wherein, instead of uaing the groovt 
and india-rubber packing, an annular conical projection on the 
face of one flange, is turned to fit accuiatelf into the extreme end 
of the other pipe, which is suitably enlarged to receive it. 
[Printed, llW. DittwioK,] 

A.D. 1858, March 13.— N" 613. 
WALKER, Samubi.. — This invention relates to the manufacture 
of tubes of copper or alloy of copper. The process is described 
as follows ; — " I take a skelp or piece of sheet oopper or alloy of 
" copper, and having turned-up one end thereof plaoe thereon a 
" mandril. I pass the tumed-up and of the skelp, together with 
■' the end of the mandril, through a lapping hole or turning-up 
"' hole, such as is commonly employed in making tubes at a 
" draw bench. The said lapping hole or turning-up hole is 
" fixed in front of a pair of rolls, hadiig grooves of the size 
'' of the tube to he made, The end of the akelp and mandril 
" being seized by the rolls, are drawn through the lapping or 
" turning-up hole, by which the skelp is lapped or bent into a 
" tubular form upon the mandril, the form of the partially made 
" tube and lap joint being perfected by the action of the rolls, 
" through which the tube passes after leaving the said lapping 
■' hole or turning-up hole. The pressure of the said rolls bevils 
" the edges of the metal or akclp, and facilitates the subsequent 
" bnuiing," 

" The soldering of the joint of tubes made according to my 
" invention may be effected in the ordinary way bj means of 
" hard solder, but I prefer to employ a solder composed of sixteen 
" parts by weight of copper, sixteen parts of sine, one and a half 
" parts of bismuth, and two parts of lead, or thereabout," 

[Prinltd, OA Drawing.] 

A.D. 1858, March 23.— N" 602. 
' iSTOCKER, Alexander Southwood. — (ProvisioTiol proteelio» 
onfy.) — ^jiccojdingto thia invention, -wlierebs !,lt is stated) streagWi 
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aombined with lightnesa is obtained in the manufiuiture of raili 
oxlca and tabes, it ia proposed to make anch articles by lamii 
ting tubes, that is, inserting a number of tubea graduating 
size, one withJD another from the leurgest to tbe smallest, 
to form one main tube ; or the same result is olitained by coiling 
or rolling round a mandril one or two metal plates, respectively 
iron and ateel, ao that when the coiled tube has been heated and 
ivelded it will consist of alternate lajcrs of steel 
length and diameter of the coiled tube thus produced belt 
rlcterniiued hj the size respectively of the mandril and plates. 

Two short tubes to form the end journals are produced bt 
the same manner, one end of each being jumped or drifted npl 
to form a solid end. Tliese journal tubes are, when turned 
in a lathe extamally, parti; inserted into the ends of the main 
tube, which is heated to expansion in order that in cooling 
ma; grip the journal tubes, which are further secured in the ends 
of the main tube by passing the latter between rollers, for the 
purpose of bringing the metal of both the journal tubes into 
intimate contact with the metal of the main tube. Tliis combined 
tube or faoUow axle is afterwards turned in a lathe and finished 
in the ordinary manner. 

The inventor states, " in order to more affectually weld, roll, 
■' and draw out the articles herein-mentioned, I prefer to adopt 
'' the method described in the Specification of a Patent granted 
" to the late Richard Prosser, of Birmingham, in which a, mandril 
1f:imd four rollers in equal segments, forming a circlo, rotating 
together at equal speed in their revolution are used;" this 
■ mt is dated March 27, 1840, No. 8454. 
►'tPrinted, *d. No Dnwiugs,] 

A.D. 1858, March 30.— N" 674. 
r, Thomas, RBIO, Thomas and FREW, TaoMAa.-i*' 

This invention relates to the forming of green sand cores I 

metal pipes and other cylindrical and hollow eastings. The core 

box, wherein the core is moulded, is made in two longitudinal 

hdf aectiona, which when together form a hollow cylinder. When 

^^^-dSia lower section or half is partly filled with sand, the core bar is 

^^Hfid in and adjusted centrally, and then it is filled up with eand 

^^^Htof^ K rammed or pressed in along both aides of the bar ; the 

^^^^Hfelr or inverted half of the core box is then placed in position 

^^^^bn tbe lower half, and the sand is mttod\i,c«& <£tno>\^ tn«, en 
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more longitudiniLl narrow openings at the tnp, and rammed or 
driven in ; it ia also tammed or forced in at the enda to give 
flmmess to the core bearings. By this means (it is stated) the 
core has more uniform solidity, and is better adapted for use. In 
order to prevent any shifting of the core, wedges are introduoed 
between the projecting ends of the core bar and the dask which 
contains the upper portion of the mould. That portion of the 
core opposite the longitudinal openings is reduced and finished 
to the required form after tbe inverted half of the cote boi is 
removed, by suitable scrapers and appliances. 

Cores for forming the bore in long pipes of small diameter 
may have a portion of dry sand introduced about midlength, and 
thickness nails may be used to support them. 

Forming cores from the m.ould, is effected by lining the mould 
with clay or other plastic substance the desired thiokneae of the 
casting, and when dry it forms a core box wherein the core can 
be moulded. 

[Printed, Is. UrawinBsJ 

A.D. 1858. April 14.— N" 80a. 
HOLMES, William Cartwright. and HOLLINSHEAD, 
William. — This invention relates to the use of superheated 
steam, heated air, or hot tvater, for maintaining at a uniform 
temperature the metallic moulds used in casting certain articles 
of metal. The current (by preference of steam) is introduced and 
passed continuously over the external surface of the mould through 
passages and spaces formed by outer caainga or jackets, pret'iouB 
to and whilst the molten metal is poured into the moulds, for 
the purpose, in the first place, of heating the mould to a suitable 
temperature, in order to prevent the sudden chilling of the casting, 
and, secondly, to carry off the heat, which often proves injurious 
to the metal mould. The castings, if found to be too brittle, are 
transferred to an annealing furnace as soon as the metal sets. 

Superheated steam is also employed for drying cores and sand 
moulds, which may be placed in ovens with jackets, wherethrough 
a, constant current of superheated steam is paased, or when drying 
cores formed on hollow core barrels, the latter may constitute 
passages for the steam. In these drying processes, the steam 
which has been employed for heating the metal moulds, and the 
iieat of which has been augmented by tbe additional amount of 
"leat carried off from the molten metal \)y coTii'ortiuxv through 
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the substance of the mould, may be used with advantage. 
cavitieB fonned round the moulds 1)j the jackets and the core 
barrels ate put into communication with the superheated Hteam, 
bj suitably arranged pipes and taps. 

[Printed, U. Srf. Drawiiing] 



A.D. 185S, May ().— N" 100/. 
HEAP, William. — This invention relates to a peculiar form of 
joint 01 coupling, designed for connecting or adjoining metal 
pipes. In consists, when applied to pipes of soft metal, in 
passing on to the end of each of the two pipea which are to be 
joined together a nut or loose collar screw-threaded cxternatly, 
and then by any convenient means, such as the forcing in of a 
conical plug, the pipe ends are caused to expand, and the extreme 
end of each pipe respectively is afterwards hammered out to form 
a flange against the end or annular surface of the collar ; an tn- 
temally sorewcd muffler or annular band is screwed half its length 
on to the collar of one pipe, and the coUar on the other pipe is 
screwed into the other half length of the muffler, and when, by 
the aid of a spanner or by other means the flanged ends of the 
pipes are forcibly drawn together, a secure joint is effected. 

Neither solder nor packing are required, other than a little 
white lead between the contiguous ends of the two pipes. In 
applying the "invention to iron and other hard metal pipes, the 

eitemally screwed collars are screwed on to the ends of the pipes 
be joined, in place of being loose thereon." 

[Frlnlod, Sd. DiBwin):.] 






A.D. 1853, May 11.— N" 1055. 
KES, Albxandek. — The object of this invention is 
the manufacture of tubes and cylinders. 
To this end, " in place of employing hollow oast cylinders of 
" copper, German silver, or other alloys of copper, I use for such 
" purposes cast discs or discs cut from com para tii'ely thick sheets 
" of copper or of German sih-er or other alloy of copper, and 
" then, in order to produce short and comparatively thick tubes 
" or cylinders therefrom, suitable for being extended, by drawing 
" rolling, hammering, or other means by wliich cast tubes of Uke 
" metals have been heretofore extended), I subject such discs to 
ft raisin^f process by means of forceta 6iJtv«.te4\i^ «.w>.to.wi.\.'!«a 
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manner to that in which steam hammers are actuated^ and by 
such steam forcers I cause the discs to be raised hj means of 
dies^ through which the metal is forced, or as it is technically 
called ' drawn through/ in a similar manner to what is now 
very commonly practised in respect to thin sheet metal by 
forcers worked by fly presses ; or the discs may be forced by 
the steam forcers into hollow dies, such as are used when 
stamping sheet metal. When using German silver in making 
tubes or cylinders, I prefer to cast a short hollow cylinder, and 
^' then to extend it into the length and dimensions desired ; and 
'* I also in some cases combine German silver with copper, brass, 
*' or other tube, in order to coat the same with German silver/' 

Casting German silver into the form of short tubular ingots, 
and afterwards extending such tubular castings by a rolling 
process, or by drawing them through dies. These tubes are 
used for covering other tubes of inferior metal, such as copper or 
brass, on which they are to be drawn and rolled, no mandril 
being required* 

[Printed, 4<2. No Drawings.] 

tr 

A.D. 1858, May I?.— N« 1100. 

HILER, Selah. — (TrovisitmoLl protection only.) — The nature 
of this invention, which relates to the manufacture of articles 
such as rods, tubes, bolts, &c., consists in making such articles 
of coated or plated iron, instead of solid brass as heretofore. 
The process is described by the inventor as follows : — ** I take a 
*' suitable sheet, bar, or block of wrought iron (or steel) and 
" clean the surface thereof on one or more sides and heat the 
*' same, and while heated cast on to said surface or surfaces the 
'' brass or other metal, and the union may be accelerated by the 
" use of borax or other flux, or the coating metal may be united 
" to the iron while the latter is in a state of ^ion, and the brass 
*' or other metal is to bear the desired proportionate thickness to 
" that of the iron." 

The iron and brass, or other plating metals may then be rolled 
" down to the desired shape or thickness, or cut out, or made up 
" into any articles for which said plated or coated iron may be 
*' adapted, such as buttons, stair rods, tubing, bells, hinges, 
"^ bi^tSj and other articles." 

[JP!nntcd,4a. NoDnwiof^,'] 
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P A.D. 1B56, June 8.— N" 12S9. !^^^| 

BHOOMAN, RicHAitn Archibald. — {A cDnnnunicaf ion JVofl^^^H 
Mesriewrs lA^bavt and Egrol.)^(Proi}isional protection onJy.)— ^^^^B 
The object of this mventjon, relating to the manufacture of ' 

coppef pipes and tubes, is to produce such tubea and pipe&rither 
straight or curved, and without either aeani or weld, " by depoait- 
" ing copper in a galvanic battety over and upon a. core of lead. 
" ac other fusible metal or material capable of being fused or 
" melted by heat, or otherwiflc reduced aad removed. The core 
y be solid or hollow, and when hollow may he allowed U} 

n the copper tube, or may be removeil by meltiog qj ^^^H 



A.D. 1858, June 16.— N" 1368. 
STEVEN, Thomas. — This invention comprises the making of 
moulds for casting pipes and " other articlea which can be divided 
" into symetrical 'halves by bisecting planes, or planes passing 
'' througl^ their axes, and of which the halves require for their 
" proper adjustment together. the coincidence of at least two 
" pairs of counterpart points in their seotional surfaces ;" it 
also includes the making of cores. 

In making moulds for pipes and similar articles half patterns 
are used, being made in duplicate by turning two pieces, which 
are capable of being afterwards separated into symetrical halves, 
which will be the case if the a:iis of the lathe and the plane of 
their junction surfaces corres;>ond. These patterns are for the 
sake of surface finish and durability preferred to be of metal, and 
when practicable made hollow for the sake of lightness. 

Id making a mould simply for a single pipe or similar article, 
one half pattern fixed on a plane surface is all [that is required. 
Impresaions of this half pattern are taken in the sand of two 
flasks, which when brought face to face form a perfect mould, 
provision being made that the points of adjustment of both 
flasks are parallel with and in relation to the half pattern equi- 
distant, in order that when the impressions of the half pattern in 
the two flasks come together they may coincide. 

In making pipe cores, a core box of the ordinaty kind in two 
halvea hinged together is used, and a cote bar is so formed that 
e ieft for air ond vapour, lemionnft \^ MKawesKat^ Sn 
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form Buch pasaagea hy means at rods or prickers in the ordinarir 
Vf&j. Avle bushes for cart wheels are cast in cliilU. 
[Prinled.Srf. Drawing J 

A.D. 1858, June d3.-N<- 1418. 
CLIBRAN, William, and CLIBRAN, Joseph.— This inren- 
tion of apparatus, respectively for distributing, regulating the 
preBSUre, and lighting and burning gas, relates, — 

lat. To a mode of adjoining the mains and pipes laid down 
ft* its convejance and distribution, the object being a perfect 
joint, which will permit of the movement consequent on the 
aettliag of pipes which are newly laid. The arrangement shown 
and described admits of the pipes being laid out of a direct line 
or curving horizontally, but provides only for the vertical move- 
ments. For this purpose each pipe has at one end the form of 
a zone or section of a sjihere or ball, and at the other end a 
socket or hollow section of a sphere, and when the two are 
brought into junction with other similarly-formed pipes, they 
constttut* an articulated aeries of ball-and-aucket joints. These 
joints are held together by bolts and nuts, which pasB through 
projecting lugs on the pipe ends, and are so arranged as to permit 
of motion in the pipes without injuring the junction. 

2nd. Relates to combining gas governors and stop taps in one 
piece or apparatus. 

'. To governors adapted to street lamps, and, 

4th. To arrangements for fiicilitating the Ughting of gas lamps, 
and especially street lamps, the object being to light such lamps 
without removing or opening the parts which protect the light 
from the wind and weather. 

'e detailed description of the last three parts of the inven- 
tion will be found in the vol. of Abridgments excluaii-ely devoted 
a such subject , 

[Printed. lOd. Drawins.] 
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A.D. ]8fi8, July 13.— N" 15;;. 
WILSON, RonBRT and HORWOOD, Ai.be at. —{Prooisional 
protection only.) — The aim of this invention is to impro\-e the 
mode of connecting or adjoining the ends of cylindrical or nearij 
cyUndncal pipes or tubing of metal, water hose, or pipes adapted 
to other purposes, the object being the formation of a secure joint 
vosaeasing a certain amount ot ftexibitty. 
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For this purpose (as stated by the inventors,) "we havealeiiftth 
idiu-ruhber or otber elastic tubing, into which we insert 
the ends of the two pi]>es to be joined on the outside of the 
elastic tubing; we have one, two, or more metal clips or clasps 
screwed with one or more set screws or bolta, bo as to press the 
elastic tubing around the pipes. The chpa may be made of a 
circular form, or in halves, with Ups, and screwed together or 
secured by means of a, spring. When more than one clip is 
used for the joint, we protect and strengthen the elastic tubing, 
if required, by a coil of wire, either inside or outside, or both 
ways, or by strands or hoops, or atraight wires or pieces of 
ital." 

.[Priiiled. W. Nd T>niwmgs.J 

A.D. 1868, July 20.— N" 1635. 
HILL, John Cartwright. — This invention relates to con- 
necting or adjoining the ends of metal pipes. 

For the purpose of adjoining the ends of two leaden pipes 
without soldering, they are after first being scraped clean, in- 
serted in the opposite ends of a muffler or collar formed of a piece 
of pipe of larger diameter. 

To this collar is externally applied a compressing tool or appara- 
tus, consisting of a cylindrical iron case, which embraces the lead 
collar piece whilst the ends of the latter are driven or drifted up 
by dies or otherwise, and forced into intimate contact with the 
surface of the two pipes. The joint is then finished, and the 
compressing tool or case is removed, to facUitatc which it may be 
made in halves or sections. 

" Joints may thus be n.ade when the pipes are full of water or 
" other liquid, and even when the water is exposed to pressure 
" and Is squirting out at the junction. In some cases, or when 
" an excessive pressure is to be appUed, a short piece of iron or 
" other pipe may be placed within the two pipes to be joined, so 
" as to support them while the joint is being made, and if it be 
" required to preserve the full waterway in the pipe, the ends of 
" the pipe may be enlarged for the reception of this short piece 
" of pipe. I join iron and other pipes in a sunllar manner, by 
" applying a collar or short tube of lead or tin, or other com- 
" presslble metal over the junction, and compressing it with a 

compressing tool. A shorttr piece of iron pipe may he placed 
'da-tbeleod coJIar if desired . . ■ RodaB-uiTOwi-^ ti'Co.Mra'CiKNRs 



4 



id 



206 METALLIC PIPES AND TUBES. 

" may be joined in a similar manner, the form of the coIItP or 
'' piece of lead or other com jires^ible metal and of the compiessinc 

" tool beioK varied accordingly." 
[Frinteil, Sd. DrBwJDR.^ 

A.D. 1858, July 28.— N' 1 705. 
HAHDEN, Hekht.— The object of tbia indention rdating ti- 
the construction of multitubular steam boileM, is to remove the 
objections urged against the iron tubes, by reason of that metal 
not possessing sufficient ductility to withstand the amount of 
drifting necessftry to secure theii ends perfectly fluid-tight in the 
tube pktes ; and for this purpose in order to remove such 
objection, the ends of such tubes are made of brass or copper 
alloy, or of the metal known as "homogeneous" metal or 
"' homogeneous ateeJ," or of any other suitable ductile metal 
which may be secured to the iron part of the tube by braiing or 
otherwise, short ends of homogeneous steel being preferred, 
because that metal is found to possess the requisite amount of 
ductility, and the tubular ends may be united to the iron by 
welding, the ends of the iron tube being jumped up or thickened 
and chamfered in order to obtain a greater breadth of aurface 
for the junction, that end of the short pieces which unites with 
the iron being correspondingly shaped. 
[Printed, ait Dntwirg.] 

IA.D. 18S8, August^.— N" 17G9. 
RUSSELL, John Jambs.— This is an invention of a duplex 
machine adapted foe cutting off and screwing the ends of tubes. 

Each tube is passed through and fixed in a hollow mandril, 
which is mounted tn a suitable frame or headstock disposed be- 
tween two beds or guides, whereon are respectively disposed two 
sliding carriages, each of which carries tools suitable for cutting 
off and screwing the ends of the tubes which, whilst being cut, are 
supported by a suitable beating consisting (by preference) of three 
roUera. " In some cases, the carriage, Jn place of having two sets 
■' of tools, is arranged with only a cutter or with a screwing tool 

' or die. By these means tubes may be cut to the lengths de- 
' sired, and screwed at the ends with great facility, and without 

' requiring to be moved from place to place between t he g 
'' cestea ofcattuig off the ends and malunft tte s 

[Friatecl, It. 8d. Jimwings.] 
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A.D. 1858. AuRuet 7.— N" 18(H. 
iKER, Jambs.— Thia invention relates to the constrai 
illapsible core bars, 'adapted to form the bora oi 

ity in pipes and cyhnders when set to tlio required 
when required to be withdrawn, their diameter is capable of 
duction by meoliiiiiical me«nB. 

The core bar externally consists of a metal shell or cylind«, 
wbioh is cut or slotted longitudinally throughout its whole length 
to permit of its distension and contraction. This shell is sup- 
ported by an axle or shaft, whereon at one end is placed a cap or 
" faucet piece " that carries a cylindrical flange, which embraces 
the shell or cylinder. The distension and the contraction of the 
outer t^lindrical shell (as first described) is effected by internal 
mechanical devices which are operated at the ends by means of 
longitudinal sliding bars, that carry at intervals wedge f( 
pieces which come in contact with inchnes. 

According to a modification the distension of the cyhndec 
effected by eccentrics, which are fixed on a longitudinal rod 
position to bear against, and when the tod is turned, foree 
wards the lips of the longitudinal opening in the external cyltul 

Bhell. 
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A.D. 1858, August 16.— N" 1968. 
RRMANN, LoLiB Adolphe, and HERRMAx\N, Erne^ 
Iknocent Emile. — This is an invention relating to 
contrivances devised for connecting or adjoining the ends of pi| 
it also relates to valves and to regulating the flow of liqu 

Pi]iCE without flanges are adjoined by means of an annular band 
or muffler of lead, into which the contiguous ends of the t\va 
pipes are thrust and meet, and thia lead muffler is compressed and 
forced into close contact with the pipe ends by two conical flangsj 
rings, which are slid, one on to each end of the muffler ' ~ 
drawn towards each other by cramps or screws. Instead of 
compressing rings, one ring in two parts respectively furah 
with lugs for tightening screws, may be employed. 

The adjoining ends of pipes with smaE flanges are covered 
soft packing, over which is placed a band of soft metal, that 

by a band or collar of hard metal. The adjoining enffi- 

[^ipea are also iieveiled for the tecepliow ol tVa ■^miJto-ci^, wA 
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one 6aiigcd pipe may be connected to the plain end of another 
pipe, bj compreeaing a, ting of soft metal on the Utter, so ob to 
bring it into intimate contact therewith, and with the face of the 
flange of the other pipe by means of a rigid rin((, whioh is drawn 
towards the flange by Horews. 

The end faces of the flanges of adjoining pipes have annular 
recesses formed to receive a packing ring of soft metal, which 
becomes compressed when the flanges are drawn together j and 
pipes of soft metal have their ends opened to receive a hud metal 
ring, which forms an internal support against external compressing 
rings and screws. 

Branches are connected by means of T or hooked pieces, which 
are passed through the opening of the pipe to which such branches 
are connected, soft metal being interposed betiveen the adjoiiung 
surfaces. 

For adjoining a small to a larger tube, an intermediate lining of 
lead is used, having its ends turned, one over the end of each 
tube. 

The other parts of the invention relate to the valves employed 
for regulating the dow and discharge ; these will be found de- 
scribed in the volume of Abridgments especially devoted to titkt 
class of inventions. 

CPrintod, 1*. IDA Drawinia.] 



IA.D. 1858, September 13.— N" 2075. 
HASBVRY, Samp-son.— This invention relating to the 
ikctare oftubeBof copper, brasa, and ottieime^iBia,cOTV4«ft».i 
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A.D. 185S, August 20.— N" 1895. 

DROINET, LoDia Felix Henri.— {Propimonal proleetiut 
only.) — This invention relates to " bearings and packings for 
rotating and reciprocating shafts, the joints of pipes, and other 
like purposes." 

" These bearings and packings are composed of three or more 
segmental blocks, which when brought together form a circular 
hole on the inside for tlie reception of the shaft or pipe. Each 
segment is pressed inwards by a spring or springs. Two or mote 
rows of these segments may lie used, one over the other, and 
the segments in one row should be arranged so as to break joint 
with those in other row or rows." 

[Frinled, U. No DriidaEi.] 
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rtated) in milking the metal of auch tubes gradually thicker 
towards the ends than it is alonjf their intermediate length, and 
that such "method of constructing tubes will he found of great 
" advantage where hght tubes are desired." The external- 
diameter of the tube is uniform throughout its whole length. 
is however stated, that the invention is not confined to having tl 
additional thickness formed inside, and that it may be external. 
[^Printed, Srf. SrowlDe.] 
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A.D. 1858, September 23.— N" 2137. 
JALOUREAU, Alprbd Fauvin.— This invention relates 
manufacturing pipes suitable for the conveyance of water, gas, or 
telegraph wire, out of paper, cloth, wire gau^e, or other fabricated 
tissue or substance. It consists in superposing by rolling succes- 
sive layers of the fabric or material on a mandril, such material 
being saturated and made adhesive by immersion in a bath of 
mastic or solution of caoutchouc, melted bitumen, or other water 
proof material, kept in a liquid state if necessary by the applica- 
tion of heat, The fabric or substance of which the pipe is to be 
formed, is placed on a roller in front of the apparatus, and is led 
down an incline to pass beneath a drum roller, which is partly 
immersed in the mastic or other fluid or bituminous substance. 
The mandril rests upon the drum roller, and as the latter re- 
volves, it brings up the saturated fabric to beneath the mandril 
and is wound thereon. When a sufficient number of laps of the 
fabric are rolled on the mandril, the latter is taken and rolled 
upon a bed of sand, and then more bitumen and again sand is 
applied, the process being finished by slipping the tube off the 
mandril on to a wood roller, where in a vertical position it remtuns 
and hardens, the inside and outside being finally varnished. 

Rpes of thin sheet iron, without having their seama rivetted, 
soldered, or weldered, are enveloped in rolls of bituminized paper, 
cloth, or oHier fabricated substance. Branches may be connected 
to these composition pijies, and they may be made of i-arioua 
lengths and diameters. For the purpose of connecting them end 
to end, a short length of tube fitting their internal diometer, is 
inserted somewhat less than one-half of its length into the end of 
each, and a short length or muffler, cut off a larger pipe, is slipped 
^^^^utemally over the junction, the small space left between the enda ^^^^J 
^^^^mike tvo pipes being filled witl\ bitumvQou%ti\a.\.\nT,'«Vu^~'Ui^^^^H 
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heated state is poured in through a hole in the muffler^ made^ere 
for that purpose. 

[Printed, &i. I>nwins.] ^ 

A.D. 1858, September 30.— N^ 2183. 

RUSSELL, John James. — The object of this invention is to 
improve the construction of the furnaces employed in heating iron • 
and steel suitable for the manufacture of welded tubes and other 
articles. Each reverberatoiy furnace is made with several fire- 
places at one end, separated by a bridge from the body of the 
furnace which, instead of being in one is divided into two working 
sections or compartments, each having a door situated respectively 
on opposite sides of the furnace. 

The bed of each working compartment is inclined in a direc- 
tion from the worl^ng door towards the opposite side of 
the furnace, so that the bed is highest at the door, and the two 
working compartments are separated by a bridge or partition 
*' which is constructed in an inclined direction across the furnace 
'' from side to side, so that each of the two beds of the working 
compartments of the furnace is wider at the end where the 
working door is situated than it is at the further end. At the 
back end of the furnace is formed a hollow bridge, over and 
under which the flames pass from the fire-places and the body 
*' of the furnace to the chimney. This hollow bridge forms an 
" oven from side to side of the furnace for the introduction of 
" the iron or steel in order to the same being preparatorily 
** treated." 

[Printed, 1*. 2tf. Drawings.] 

A.D. 1858, October 6.— N« 2217. 
LUIS, Jos6. — {A communication,) — This invention relates to con- 
necting or joining pipes and tubes of wrought and cast iron and 
other materials. Three difPerent contrivances are devised for the 
purpose, and described and illustrated. 

• 1st. Consists in connecting the ends of pipes by means of iron 
muffles, which are lined internally with lead. A short distance 
from each end of a pipe (rather less than half the length of the 
muffle) is cast or formed on the pipe a shallow annular collar or 
projection, and between this projection and the end, there are two 
snouJar grooves which are to be filled mtiwloisni^ oi^^ool saturated, 
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or " done ovei '' with greHse and black lead ; the ends of the pipes 
reepectivelj are introduced and forced, one into each end of the 
mufHe, and the end surface iif the annular collar ia bj meuiiB of a 
screw or the hlows of a hammer, driveu into the end of the leaden 
lining of the muffle, penetrating about the tenth jiart of an 
incli. If thought ivecessarf the enda of the lead lining ma; be 
drifted or beaten down bo aa to close on tlie periphery of the 
coliara. Whea required to separate two pipes jointed by this 
means, it is seceaaaiy to chip awaj the collar on one of the pipes, 
^nd. la a socket joint. The socket is annularis grooved and 
lined with lead cost in, and the end of the pipe which it ia to 
receive, has cost upon it the collar or projection, and is funiahed 
with the annular grooves to receive the hempen or wool packing, 
This end of the latter pipe is forced into the socket till the front 
edge of the collar is embedded n short distance in the lead Uning, 
and the joint is perfected by drifting down the end of the lead 

3rd. Relates to conical or tapering joints ; the ends of the two 
pipes which are to be connected are plain, and respectively formed 
one to taper internally from the extreme end, the other to taper 
externally towards the end ; upon the tapering end of this latter 
pipe is wound or hound hemp or wool impregnated with greaae 
or wax or other unctuous matter, which when the end of this 
pipe is driven into the end of the other forms a joint impervious 
to water. The surlacea which joint together may be coated with 
«"garamy water-proof liquid," and a blade of lead may be intro- 
' and its edge drifted down. 
I'Desciibea the forming and jointing of tubes made of thin sheets 
mandrils. 
CPrintvd, Is. BrawingB.] 
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A.D. 1853, November 10.— N" 2521. 
IHMIDT, GuHTAVE. — [Prooishtial protection only.) — This 
intion relates to the construction of collapsible core bars, for 
the casting of hollow articles, pipes, and cylmders, the 
oliject being to avoid the use of hay bands, and also the eipenae 
of Bttch complicated core bars as are formed by longitudinal 
pieces or sections, collectively contrived to converge or diverge 
from a central axis by internal mechanical contrivances, and 
id thereof to combine " toprt'ii.cr tVe aeiete^ ^(aAjwsM, "\rt«s 
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" which a. core har is divided longitudinslly, by hingeing them 
' each at one estreinity to an end piece or plate, ho that each 
" Bcetion can move inwurda on its hinge towards the central line 
■' or a\h of the bar. When the core bar is required for castinff, 
" the different sections at their free ends are arranged round a 
" short central plug, to which they are attached by suitable 
' fastenings ; and when the core bar is coated with loam, the 
' casting is effected in the usual manner; afterwards, to with- 
' draw the core bar, the central plug is removed, and the sections 
' caused to fall inwards, and when thus freed from the article 
' cast upon it, the removal of the core bar is eaay. 
[Printed, id. Xo Urnwinpi.] 



A.D. 1858, Novpmber 10.— N' 2523. 
SCHMIDT, GvbtJlvs. — (Provisional protection on?!/.)— This 
nvention in connection with the process of manufacturing cast- 
ron pipes, relates more particularly to the formation of the 
moulds. The pattern or model employed is a hollow iron cylin- 
der of the ordinary description, " and this is laid on a table and 
' secured to it by bolts; the top of this table is hollowed out so 
' as to allow just one half of the pattern to descend below its 
' upper surface. If the hollow formed in the table ta wider than 
'' the diameter of the pattern, the esra apace is filled by strips of 
'• wood put in on each side ; on to the table and over the pattern 
" B, rectangular frame is placed, the ends of which are arched to 
" pass over the ends of the pattern ; the width and length of the 
" opening in this frame are about one inch greater than the dia- 
" meter and the length respectively of the pipe to be made. The 
' portion of the pattern above the aurfaca of the table is then 
' covered all other with a suitable thickness of loam, the loam 
" being brought to a uniform thickness by a bar or template 
' moving about the central axis of the pattern; this coating of 
" loam is dried by turning steam into the interior of the pattern, 
" which is closed at the end and connected with a steam pipe for 
" the purpose. When the loam is sufficiently set tbe rectangular 
" frame Is to be lifted up so as to withdraw tbe half mould of 
" loom from tbe pattern, but before this is done (and before the 
" loam is dried) it is closed in at tbe two ends by arched plates 
" or castings, ii'hich are fixed by bolts or keys to the curved ends, 
" and also to the atraight li'ies ot the iert,OTi5,\i\aT 'hrawi, wvd on 
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these pkteB or castings urc fixed bars connecting together the 
two end platea, and bearing on the surface of the loam. The 
bug are held against the loam at Several points in the length of 
the pipe by semicircular pieces passing over the mould, and 
attached to the two aides of the rectangular frame. After the 
liBlf mould has been removed from the pattern and been dried, 
the interior surface is finished, blacked, and again dried, and 
" then two of tlie half moulds, with their supporting frames, 
" plates, and bars, are clamped together, and a core introduced 
" between them ; afterwards the casting is effected in the uaiuJ 
H mumer." 
fc IPrinted, id. No Drawbss.] 

r A.D. 1858, November 26,— N" 2685. 

DIXON, Edwin, and FISHER, John.— According to this in- 
vention relating to the manufacture of welded iron tubes, in addi- 
tion to the one draw-bench which is usually placed opposite the 
mouth of the furnace, a second draw-bench disposed parallel with 
the first is also employed ; after the seams of the partially formed 
tubes as they ore drawn from the furnace are welded by the first 
bench, the tubes ate handed over to the second bench, whereby 
the final drawing and finishing of the tubes in succession is 
accomplished. By this means the process is expedited, and a 
considerable saving of time is eOectcd by causing one furnace to 
supply tn-Q draw-benches, which are respectively kept in oonBtant. 
operation, one in closing and welding the seams only, and 
other in the final drawing and finishing of the tubes. 
LPrinted, *rf. XoDniwiugs.] 

A.D. 1858, Decembers.- N°2765. 
ERS, Samuel. — {Provmoual protection Daly.) — Th 
tion relates to the manufacture of pipes and tubes out i 
ribbons of she t m tol b b " is first heated in a suiti 
or furnaces and th n pa s d between rollers, of which the 
lower is gr( d h gr o s of I'arious sizes, and the upper 
has corresponding p j ons, so that as the heated sheet oi 
strip of metal spa d b t n the two in one or other groove, 
according to tl e si e f the p pe or tube to be made, it may be 
pressed into the form of a U. The bent sheet or strip then 
.psBBea between other grooved toWets VR \Itvc ?stcw. ^Ka^-ow. 



attmt B 



214 METALLIC PIPES AND TUBES. 



(« 



which impart to it a tubular form. The partially formed pipe 
or tube is then again heated in an oven or furnace to a welding 
heat, and passed through a pair of grooved rollers, the grooves 
of one of which are larger than the corresponding grooves of 
the other, and the former roll is driven at a less velocity than 
the latter. During its passage through these welding rollers 



** the pipe or tube is supported by a double mandril." 
[Printed, 4cf . No Drawings.] 



1859. 

A.D. 1859, January 11.— N° 87. 
SIEMENS, Charles William. — ^This invention relates to the 
construction of vertical metallic skeleton posts, adapted in substi- 
tution of the ordinary wooden posts for carrying the insulatdrs 
which are employed to support the lines of telegraph wires ; the 
invention also relates to jointing pipes. These metallic posts are 
composed of three principal rods or tubes, which when placed in 
vertical position relatively incline to an apex smaller than the 
base. These rods are held together at intervals by horizontal tie 
rods, which are turned down or crooked at each end, whareby 
they are respectively fixed to the uprights by means of a metallic 
strap or ring of lead or other soft; metal. These straps, according 
to the number of cross stays required, are slipped on the uprights 
before they are raised, and one strap ring is required to fix the 
ends of two cross stays to one of the upright rods. This is 
efPected by meaus of a screw cramp-frame and dies, which is 
caused to embrace the lead strap or ring when the latter is slid 
on the ends of the two stays, and by the compression of the dies 
the lead is forced convergently into such intimate contractional 
contact as to bind together the crooked ends of the stays and 
firmly ^x them to the upright. This cramp-frame with compres- 
sing dies is employed to bind the ends of pipes which require 
connecting or jointing together. In the case of pipes of soft; 
metal, such as lead, the extreme ends which meet are supported 
internally by a short length of annularly grooved rigid pipe 
entering partly into each, but this is not required upon the ends 
of pipes which are capable of bearing tYie •^te^sxxi^ ^^w*. ^xs^- 
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port ; the annular grooyes are then formed on the pipe ends, and 
the dies haTC transverse annular projections to correspond, so 
that when the latter impinge upon the strap ring, it receives their 
impression externally, and is forced internally into the annnlar 
grooves on tiie pipe ends, or in the rigid supporting pipe, which 
produces a series of annular undulations of the strap ring that 
emhrace the annular grooves in the ends of the pipes. 
[Printed, 1«. 9d. Drawings.] 

A.D. 1869, January 17.— N« 144. 

COLLIER, George, and COLLIER, John.— This invention 
relates to "^ means or apparatus for washing and drying wool and 
^* other fibres,- part of which improvements is also applicable for 
** other purposes where steam, hot water or other fluids are 
** required to be conveyed under pressure through moveable 
** connections." 

According to one arrangement the wool or material is carried 
by an endless web through the wash liquor, which by means of 
beaters, force pumps, other agitators or otherwise, is caused, to 
pass through the material, which may also be carried between 
expressing rollers in the liquor, and afterwards between heated 
revolving cylinders to be dried. 

Tliese drying cylinders have tubular axes for the purpose of 
being heated by a current of steam, the axis being the only point 
at which the steam can be admitted whilst a cylinder revolves. 
In place of the hemp or other such like packing heretofore used 
for making the junction of the revolving axis with the fixed steam 
pipe fluid-tight, either the axis or the pipe is coated or lined with 
tin, lead, copper, or other soft metal, which works in frictional 
contact with the hard metal of the other part, and it is preferred 
that the surfaces thus working in contact should have a conical 
form. 

[Printed, 4d, No Drawings.] 

A.D. 1859, January 19.— N<> 161. 

CLARKE, Thomas. — ^Hiis invention relates to the construction 
of cope barrels employed to form the internal bore or cavity in 
hollow columns and piles, pipes, and cylinders. The inventor 
states : — " Heretofore core barrels have been constructed with one 
*' row of hingea only, and a loose key ot aXi^'B, ^\v\Ocl ^^v^ Va& 
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" bad to be removed everj time a Ireah casting is produMd, I 
" whereiLs . . . my invention .... lias two rows of 
I " hinges, and is without slide or key, but has three stay baxe, 

^^K " which stay bars when looBeoed, as can lie simpl; and easily 
^^^H " done, allow the core bur to leave the coating withoat impedi- 
^^H " ment, thereby effecting considerable aaving of labor, time, and 
^^f eipenEc." 

I The core barrel is comprised of three longitudinal secCiona, 

which are hinged together at the edges and form a cylinder, 
whereon is plastered the coating of loam, more or less thick 
according to the required size of the bore of the pipe ; when the 
latter is caat tlie sections of the core barrel are caused tocollapse, 
and separating from their loam covering may be ea^ly drawn 

I out. The use of haybauds is entirely dispensed with, there being 
instead, holes through the shell or aurfuce of each of the seg- 
mental sections, to permit of the escape of the gaa and air. 
[Printed, Ifld. DrawiDB.] 
A.D. 1859, January 22.— N' 206. 
KAMMELL, Thomas WsBBTaR.— This invention relates to 
atmospheric propulsion, to the tubes, the constructional arrange- 
ments of the line of way, and the general appliances employed, 
the object being to propel along such lines carriages containing 
passengers or goods, and piston carriers bearing letters, parcels, 
or goods from place to place, the chief object being the so con- 
structing of iron the lines of way that they might be conveniently 
laid centrally along wide streets and thoroughfares. The engi- 
neering details, construction of the way lines on columns, arrange- 
ments at the termini for shifting the trwns from one line of rails ' 
to another, tho mode of working the intermediate stations, and 
the general railway machinery and appliances, will be found more 
particularly described in the volume of Abridgments devoted to 
auch subject. ' 
The propulfion tube for any line cf railway worked by propulsion 
I has by preference an internal longitudinal groove, caat orcut in its 
I lower part or side for the wheels of the piston to travel in, and at 
each station throughout a propulsion tube, a valve chamber is 
interposed and used for the reception of the travelling piston, 
L wherein the latter comes to test. 

^^_ The pneamutic tube employed for the transmission of letters, 

^^^^J^rcela, &c. js ujadi; in convenient lengths WA\v faKe&?te.n.%iu.iA 
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tbe ends, between which a packing of pre[iated cauvaaa 
rubber ia interpoBed when the; are bolted together 
tinuous length. For the purpose of cauaing the transmiaaion 
tbe piston cairiera from a direct to a branch line of tubes, the 
intennediate tubea or sections respectively communicating 
with the main line and the other with the branch at the point of 
junction, are laid on a platform capable of aliding transveraely to 
the direction of the line of tubes, so that communicatioii may 
either be cootinued through the main line, or opened with branoh. 
hoes as may be desired. 

R[rrintcd.l>. CtsH-ingik] 
A.D. 185!), February 16.— NM35. 
'SSELL, Jobs James. — This inventioa relatiog to thgil 
manufacture of tubular cylinders from plates of wrought iroii« 
conaiats of an apparatus designed for welding together the edftes 
of the bent plates, which are temporarily so fixed in positioiL 
together, aa collectively to form a tube or cylinder. That aectioB; 
of the apparatus which performs tbe welding operation, consist^ 
of a strong upright frame, whence jiroject horizontally one aboini 
the other, two strong jaws, near the ends of which are fitted twQ' 
welding dies ; the die in the lower jaw is fixed, but the di 
upper jaw is fitted in the lower end of a sliding tool holder, 
which the necessary up and down motion is given by 
The platca having been bent ttod fitted together in the form of AJ 
cylinder, the latter is so placed on roUera disposed at intervi 
along the side raila of a amall truck or carriage, that whi 
required it may be turned on its axis when the crosa or ring 
ore being welded, but it moves with the carriage when the longn 
tndinal aeama are being operated upon by the dies, the lower ji 
and die projecting within the cylinder beneath the aeam, and the ' 
upper jaw above. The metal of the oylindar is heated along the 
seams by means of two small blast furnaces, one disposed exter- 
nally and the other inside the cylinder, the necessary means being 
provided for conveying their respective hot draughts direct at the 
same time upon one part of a seam, 
the other internally, and aa the aesm 
forward and operated upon by the dii 
being convex, and of the upper die c< 
cun-e ot the cyiinder. 
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3 heating externally 
is thus heated, it is mo 
i, the face of the lower di 
leave, corresponding to tl 
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The heating of the seams may be effected hj gas, and instead 
of using dies, two rollers, one inside the cylinder and one above 
may be used. 

[Printed, 1*. 4rf. Brawings.] 

A.D. 1859, February 16.— N« 439. 

BREEDEN, Joseph. — ^This invention relates to the construction 
of various machines or mechanism adapted to the different pro- 
cesses connected with the manufocture of taps or stop-cocks, and 
fittings for gas, steam, and water pipes, including the parts 
known as swing joints, universal swing joints, union joints, 
bracket backs, swing pendant tops, &c. The machinery com- 
prises: — 

A machine for making the plugs of taps and stop-cocks. This 
machine is constructed and operates on the principle of a turning 
lathe. 

A machine for squaring the end of the plug on which the 
washer fits, operates by means of a revolving cutter. 

A machine for cutting away a portion of the top of the barrel 
of a tap or stop-cock, in order to lestve a shoulder which limits 
the action of the plug. 

A machine for screwing the screw-blanks for stop-cocks, and 
for tapping the holes in the plugs. 

A machine for slitting or slotting the screws or screw blanks. 

A machine for turning the washers of taps or stop-cocks. 

These machines are chiefly constructed to act on the principle 
of the ordinary lathe, the drilling or the shaping machine, and 
have severally additional appliances, specially adapted to the pro-' 
duction in part or entirely of that particular article for which 
they are designed. 

[Printed, 28. 4rf. Drawings.] 

A.D. 1859, February 23.— N« 490. 
RIDGE, Samuel. — ^"Fhis invention relates to a joint-ring or pack- 
ing, to be used between the flanges in coupling or making the 
joints of pipes, and between the surfaces requiring to be united. 
The inventor says " in performing my invention I make use of a 
" double frame made of lead or other suitable metal or material, 
" between which the cement is held ; the inner side of this frame 
I prefer to make of about the Q«m.e ^\ta as the orifice in the 
pipes or other articles to be co\xp\fi^ ox yivxi\ft^\.ci%i!j$Ckffit,«BA: 
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the outer part of the double frame comes either within the holts 
by which tiie pipes or other articles are bolted together, or the 
bolts pass through the double frame ; the double frame pro- 
tects the cement from the atmosphere and from the air, water, 
steam, or other fluid in the pipes or other articles. In order to 
prevent leakage through the bolt holes, I make a groove con- 
talniiig a cement in the washers, and I place a washer under 
the head or under the nut ; these improved washers are chiefly 
beneficial in securing the manhole frame to boilers, or in other 

'' cases where the bolt head or nut is exposed to the steam or 

" other fluid in the boiler or other article." 
" Pipes and other articles can be jointed together both expedi- 

'* tiously and economically, and as the cement is protected from 
the action of the fluid within the pipes or other articles, 
the joint when made is immediately ready for use." 
[Printed, lOd. Drawing.] 

A.D. 1859, March 21.~-N« 70?. 

HAGGETT, Wiiliam. — ^This invention consists in giving to iron 
and other metals, and to such other materials as will retain im- 
pressions, an undulating surface composed of longitudinal corru- 
gations or indented lines relatively parallel and crossed by similar 
transverse lines, or the corrugated or indented lines may cross in 
diagonal directions, the result being ornamental surfaces covered 
aU over with squares or diamonds in relief. This effect is pro- 
duced by rolling, pressing, moulding, or casting, and metal plates 
and other substances so treated, it is stated, are rendered stronger 
and more suitable for many ornamental, mechanical, and us^l 
purposes. 
** Tubular and other beams and girders of any length, and 
strength, for building, railway, and other purposes, may be 
formed of two or more plates of iron corrugated as herein-before 
*' described ; " and amongst a great many other adaptations to 
which as stated by the inventor these metallic plates and other 
siurfaces may be applied, mention is made of tubular and other 
bridges and pipes. 

[Printed, M. Drawing.] 

A.D. 1859, March 23.— N^ 735. 
ORAM, Samuel. — The object of this invention which relates to 
metaUic tubes adapted to the conBtruc^on c& «\fi.«GCL\)^'^!St% ^sA 



tt 

it 



220 METALLIC PIPES AND TUBES. 

condensers^ is by indenting the surfi&ce of such tubes in various 
ways to obtain increased heating or cooling surface, and cause the 
currents which pass through and over tbem, to take a variable 
direction. Several examples of these tubes are shown in the 
drawing, comprising tubes indented spirally ; tubes formed with 
an internal projecting head; tubes alternately increasing and 
diminishing in diameter throughout their whole length ; tubes 
indented at intervals, and tubes with a narrow plate or ribbon of 
metal, which is partly inserted in the seam of the tube before it is 
closed, so that one longitudinal half of the ribbon projects into 
the tube, and the other half projects from the tube externally. 
\JPriDted,Qd. Drawing.] 

A.D. 1859, April 4.— N« 836. 

POTTS, Ferdinand and BROUGH, Robkkt. —{Provisional 
protection only.) — ^This invention relating to the apparatus for 
and mode of constructing calico printer's rollers, and other 
metallic tubes, '* consists in forming a taper tube of sheet iron, 
or other metal of any convenient thickness, upon a perfectly 
true mandril of the right degree or amount of taper ; this tube 
'' may be jointed or not, as desired, and while yet on the mandril 
or filled with sand we lay it in a pair of mouldy and cast on to 
it a coating of cast iron of sufficient thickness, which we turn 
down on the ends and face, taking care to preserve the concen- 
tricity of the inner tube or now taper hole ; we next form a 
billet or seamless tube of copper, which we draw out to the 
proper thickness and size, so that it may be placed on the cast- 
iron cylinder, before described, and by passing them in this 
condition between rolls, or by pulling or forcing them through 
" holes in the manner in which tubes are formed, the copper case 
'* will become firmly fixed on the iron cylinder, and has only to 
" be turned and finished o£P to be fit for use, thus we obtain an 
economic roller with all the advantages as if it had been made 
solid, and the taper hole turned or bored out, an operation 
'' attended with great expense and trouble. In some cases a nib 
" is required to ,' project inward from the large end of the taper 
hole ; this we obtain by fastening the nib to the sheet iron or 
other tube first made, by pinning, rivetting, or otherwise before 
casting the iron upon it, and instead of reducing and applying 
our outer coverinfif or copper caae by xacaiA oi ^ ^otossL^XL^s^'^^ 
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" bench and an endless chain, we purpose in some instance* I 
" applying to this operation hydraulic power . . . that mity bftl 
" decreased or increased at pleasure." 

" By the agency of this hydraulic arrangement we are enabled' I 
" to drew with more facility and leas wear and tear, every (Jescrip- I 
" tion of tubes or drawn metals that require in their formation ' 
" either to be pulled between rollers, holes, dies, or any other 
" toot, aa commonly used in their formation of solid, aeamed, 
" cased, and other tubes or mouldinga. And our further improve. I 
" menta in the application of hydraulic power for the preparing 
'' of sheet metal for the formation of tubes, and which is also 
" applicable to the reducing or rolling of metala in general, con- 
" aiat in forming a suitable cylinder or cylinders connected with 
" the frame or carriage in which rollers are set up for the rolling 
" of metals, and which cyUndera are so arranged that by means of 
" plungera connected with the bearings on or in which the rollers 
" work, by forcing in or allowing water to escape from such 
" cylinders or chambers, the rollers will be set more apart or 
" closer together, as desired, or according to the nature of the 
" metal that is being rolled." 
[Printed, 4d. No Unwiniis,] 



A.D. 1859, April 8.— X" 873. 
MENNONS, Marc Antdine pBAKijota. — {A commmicatitm J 
from Vicior Bore).— This invention relates to a system of arti- ' 
oulated joints, constructed on the principle of the ball and socket, J 
and adapted to the jointing or connecting two or any immber of I 
pipes together in a continuous length, without regard to levels, ( 
inclines, or direct lines. One end of each pipe has formed upon | 
it a spherical enlargement, and on the other end there is a spheri- < 
c»J socket, which receives the apherically enlarged end of the pipa 
tn which it is connected, and also a packing of lead, which ig 
driven into the enlarged fore-end of the socket, bedding against 
the spherical enlargement on the end of the other pipe. 

It (aa stated by the inventor) "13 evident that by combining a 
" number of these articulations, any required curve or inulina- : 
" tion may be given to the pipes laid down, thus avoiding the 1 
" formation of the fljced jointa n-ith acute angles now general^ | 
'' employed/' 
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''This arrangement may to some extent be altered in practice 
according to the requirements of the locality or position in 
which the pipes are laid, and the kind of work for which they 
are intended ; but for all ordinary purposes it will be found 
amply sufficient in its present form." 
[Printed, 9d, Drawings.] 

A.D. 1859, April 14.--No 943. 

MoDOUGALL, Alexander. — ^This invention for coating me- 
tallic surfaces with a compound preparation of sulphur, asphalte, 
pitch or other bituminous substances, and beeswax, relates more 
particularly to the coating of metallic pipes. Therelaiive propor- 
tions of the combined substances forming the preparation, consist 
of one part by weight of sulphur dissolved in two parts by weight 
of heavy oil of tar or other solvent, such as spirits of turpentine 
or resin oil. In tibis solution of sulphur, five parts by weight of 
pitch or asphaltum are dissolved by heat, and to every twenty 
parts of the product is added one part of beeswax. 

When this compound coating preparation is applied to iron 
pipes, telegraph wires, and metal surfaces, they should when 
heated to about 400° Fahr. be immersed in a bath of the prepara> 
tion heated to the temperature of boiling water, and for coating 
lead pipes internally the heated preparation may be poured in 
whilst the pipes are in process of being made. 
[Printed, 4(2. No Drawings.] 

A.D. 1859, April 21.— N* 1010. 

TRUSS, Thomas Seaville. — ^This invention relates to the 
preparation for and mode of jointing pipes, which is effected by 
means of a strap formed in two or more segmental parts, which 
are held together and tightened up by nuts and screws. This 
strap fits to and embraces the rounded edges of the flanges of the 
two pipes when they are brought together, an annular space being 
formed between the two flanges and the strap for the reception of 
a packing of india-rubber, which is preferred when jointing pipes 
for the conveyance of water, steam, or air, but for gas, worsted 
packing saturated with a solution of alkaline salt is preferable. 
• A modification of this system of jointing is shown, wherein the 
penphery of the flange of one pipe is screw-threaded to receive 
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r threads fanned on the con-ospondiDg side of the strap, the 
other side of the Btrap being flanged internaUf to press against 
the hack of the flange of the other pipe, the packing heing inter-' 
pused between. These joints are to a limited extent flexihle aai 
expansible, 

tPrintod. 6i(. DruwingJ 



A.D. 1853, April 95.— N" 1040. 
WARNE,WiLLiA.\f , FANSHAWE, .Iohn AiHBRicns, JAQUESi 
Jambs Archibald, and GALPIN, Thomas.— This h an in- 
vention of a packing adapted to make tight the connecticins at 
joints of steam and other pipes, and npplicahle also as packinff ' 
tor machinery. It consists of a compound or metallic cenienfc j 
formed bj combining fine particlea of metal or meCallio ores c^ | 
oxides, either with or without sulphur, with caontchoue, gutbU j 
percha, or other elastic or resinous gum, bituminous, or gelatinoui I 
substance. Sal ammoniac, or any other agent that will ii 
pretence of water set up a corrosive action, is to be used int | 
addition. 

The relative proportions preferred to be taken of the s» 
ingredients to produce a cement or compound of this descriptiori 1 
sre, of caoutchouc, two parts; of guttapercha, one part ; ofhydro^ | 
chlorate of ammonia, one part ; of sulphur, one part ; and of ] 
iron filing or borings, ten parta. The product is to be rolled O^ f 
moulded into sheets, and afterwards cut nr stamped out 1 
form required. The proportions of the ingredients according tb" ", 
the intended use of the cement may be varied, for example, at{ | 
excellent metallic cement or packing For the joints of pipes Toaif- I 
be made by using only a small proportion of caoutchouc or othet I 
gum or substance, simply sufficient forcombining and holding thS I 
metallic and other particles together. 

The invention also includes several othercompounds orcemeniipj 
and combined substances, whioh in a plastic state are adapted Vim 
a variety of useful purposes. 

[Priutad, W. KaDrawineB-] 
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A.D. 1S59, May 13.— N" 1300. 
GOTJRLAY, Robert.— This invention relates to casting metaJliejl 
i, columns, and similar articles from models which form theil^fl 
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The model or " pattern used is in two halv-es, an 
" shape and climensions as to serve for forming both the ei- 
" ternal portions and the internal or core portion of the mould. 
" One half of the externul mould being formed in the usual 
" way and one half-pattern being in it with its inside upwards, 
" a core bar or core skeleton, constructed as herein-afler more 
■' particularly described, is placed in this the lower half-pattern, 
" and sond is rammed in to form the lower portion of the core. 
" The top half-pattern is next placed in position, and theram- 
" minjt of the core is completed through narrow openings formed 
" foe the purpose in tliis top half-jiattem ; these openings bmnfj 
" filled up, the top external half-mould is rammed upon this 
*' top-half pattern. In this way the core is formed on its proper 
" position in the mould, and it has merely to be lifted out for 
" the removal of the pattern, and to be afterwards replaced 
" without needing any subsequent adjustment ; at the same 
" time the mode of completing the ramming of the core insures 
" its possessing the requisite flrmneas and consistency. The 
" core skeleton consists of one or more longitudinal bars accor- 
" ding to the siie of pipe or other article, such bar or bars 
" being formed with numerous ribs or lateral projections to 
" strengthen the core, and to retain the sand forming it. It 
i' is held down in position by end plates or bars, which are 
" keyed or otherwise firmly secured to the mould box or to 

I" fixtures embedded in the floor of the moulding shnji. The 
" exact position of the core skeleton is determined by seini- 
" circular or other discs or blocks on the end or ends thereof, 
" such discs or blocks fitting in recesses provided for them in 
" the mould box. When the article to be cast is of such a 
" shape as that the core skeleton cannot be drawn out entire, 
" as in the case of branched ])ipes, for example, such core 
" skeleton is made in parts which can be firmly conneoted and 
" easily disconnected. The employment of a core skeleton of 
" this improved kind enables the moulder to use green sand 
*' cores and to dispense with thickness pegs, or other similar 
" contrivances, except in the case of pipes or similar artide^^ 
" extra length as compared (vith their diameter." '^^^~ 

[Printed, ilW. Drawins.] 
A.D. 1859, June 16.— N° 1^54. 
AreWTOiV.Ai-rsKDViKOENT.— (.Acommnuicolion/romfi 
Adams.) — This invention relates to costVciR c^\m.ifc* » 
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and consista in the ejnployment for the purpose of a rotating 
vertical mould, the object being to avoid " the blow holes " and 
similar impetfeclions to nhich castings made in the ordinarj 
manner u« liable. The mould fitted with a central co 
" arranged that it may be rotated upon its axis, as the melted 
" metal is poured in, b; which the latter is caused to run into 
" the mould abound every side and no considerable disturbance 
" of the mass of the metal in the mould is occasioned. The , 
" mould is formed of two halves, held together by clamps, and ' 
" secured by pins to a bed, which ia mounted on the top of 
" a rotating shaft. Within the mould is a moveable bottom, 
" which may be raised or lowered according to the length of tube 
" or eylinder required, and upon this bottom rests the core, tha - 
" upper end of which is steadied and held in place by metallic 
" straps, made so thin as not to break the stream or interrupt I 
" the regular distribution of the metnl as it descends into ths ' 
" mould. The core bar ia made hollow, and perforated \ 
" holes, and when used it is to be covered with a coating of j 
" moulding sand, through which the gas and steam pass to the ( 
" interior of the bar." 
[Friuteil, td. Bran Id g.] 

A,D. 1S59. June 21.— N" 1493. 
PARKES, Albxandeb.— Tliis invention relates to the i 
facture of cjlindera and tubes of copper and copper alloys. 

" Heretofore when raising discs or blanks of copper or alloTlJ 
" of copper by what is technically called ' drawing them througVj 
" ' dies,' particularly when such discs or blanks were of considejs^ 
" able thickness, the metal was liable to be rendered thin in tl 
" parts which pass first through the die, nnd to remain compar 
" tivelj thick at the edges which pass last through the die ; foi'J 
" this resBon, in place of using discs or blanks of uniform thick-^ 
" ness, that is, with parallel aides, the disca or blanks are madsj 
" less in thickness from the centre outwards, and by prefer! 
" plain on one side and convex on the other; the raising is t 
■' performed in the ordinary manner, the punch die acting h 
" preference on the plain side." 

" When cylinders or tubes are made by bending sheets 
" copper or alloy of copper, in place of joining the edges 
" older, the C3*linders or tubes are heated \ti a. tvwt^We. ^wi 
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or apparatus to a high degree of heat, short however of the 
" melting point of the metal, and then the butting or lapping 
" edges are caused to melt or run together by jets of gas flame 
'' actuated by pressure and blast." 

" In order to increase the length and decrease the diameter of a 
" tube or cylinder of copper or of an alloy of copper, a mandril of 
*' somewhat less diameter than the interior of the tube or cylinder 
'' is usedy and of such length that its end may come just at the 
*' pinch of the grooved rollers by which pressure is to be applied. 
" Provision is made for holding the back end of the mandril, in 
" order that the tube or cylinder which is placed on the mandril 
*' may alone be moved off the mandril by the grooved rollers. By 
" this arrangement the cylinder or tube will, as it comes up to the 
" pinch of the rolls, be compressed to fit the internal mandril, and 
*' will be rolled out to a greater length, and this process is to be 
'' repeated again and again till the desired diameter is obtained, 
'' a mandril of a less and less diameter being from time to time 
" used." 

Making short cylinders or tubes by punching out the central 
portion of a block of copper which does not fill the die, but is 
expanded to the full size by the operation. 

Drawing out cylinders and tubes from cylindrical blocks 
grooved externally, the object being to reduce the Motion in the 
early parts of the process ; the blocks are placed on a mandril and 
either drawn through holes or grooved rollers. The same result 
may be obtained by making the form of the holes or grooves in 
the rollers hexagonal, or otherwise than circular or segments of 
circles. Between the successive drawing or passing, the metal is 
annealed as often as required. 

Forming or producing several tubes from copper blocks per- 
forated with a parallel series of holes ; these blocks, after being 
flattened and extended by rolling, are cut into strips, each strip 
embracing one of the holes ; the strips are then severally opened 
out and formed into tubes. 

Making of copper, or alloys of copper, printing rollers which 
fit a mandril that tapers gradually from each end to the centre, 
where it is made to separate, the mandril on which the rollers are 
made being also in two parts, each having the same tapering form 
to the ends, which when united form its mid-length. 
[Printed, 4d. No Drawings.] 
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A.D. 1859, June :29.-NM546. 
WIGHT, Thomas.— This invention relates to core bare, spindlavj 
and the chapleta emjiloyci] in the manufecture of east metal pipafcj 
and other artidee. 

He core bars are constructed in longitudinal sectione, whidk 
are relatively capable of lateral expansion, eo as to prodi 
justoble foundatiuns for making cores of different diamet^i^ 
according to the required size of the bore or cavity iu the castJof^ 
or pipe. The adjustable segmental and other sections of the 0014^ 
bar are laid upon b ceatral spindle, and they are caused to expaiij,' 
by means of coniform enlargements on tbe spindle acting against, 
inclines on the several sections when the spindle is moved et\diw 
wise by means of a nut, the end of the spindle being screw-thread^dn-- 
After the foundation sections are adjuGtcd to produce a Gore of. 
the desired size, the loam, is then plastered upon them externally, 
and by the uKual appliances employed for the purpose, the core is 
reduced to siae and then dried in an oven previous to use. No 
haybands or similar packings to support the loam are required. 
Several modifications of this part of the invention are described 
and illustrated. 

The chapleta are screw-threaded externally. They are for sup- 
IKJtting or holding down the core in the moulds; tliey extend 
when placed in position from the surface of the core across the 
cavity to the waUs of the moulds, and being' screw-threaded a 
more perfect cohesion or union of the oast metal and chapiet 
(which becomes embedded and partly fused by contact with the 
molten metal) is effected; and in the case of nail chaplets, th^ are, 
□ Bcrew- threaded, more firmly held in the cast melal. 

'^ 'EPrlntad, Is. id. DrawinBa.] 

A.D. 1859, August 1.— N" 17S0. 
SlEWTON, William Edward. — [A conmumcation fto!A 
Reiner Daslen.)— (^PTomsionai protection xmly.) — This invention 
relates to the manufacture of wrought-iron tubular cylinders 
adapted to the construction of steam boilers, thereby gaining 
ind durability, whilst all the longitudinal seams made 
frlivetting bent plates end to end together, are avoided. The 
is described as follows : — " A small cylindrical pile of iron 
['''is first produced and hung- upon a shaft or mandril having 
i-n-hut smaJJer diameter than. tVc mtenoT i* ftvt ■^ 
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" Above this ihaft and set at right angles thereto is mounted i 
" roller (which is ejlindrico-concave longitudinally), this roller 
" hdng adjustable vertically bo as to be capalile of being brougLt 
" down with any required degree of pressure upon the metal to 
" be operated upon. The shaft or maodiil upon which the metal 
" pile to be operated upon is hung, has an endwaj reciprocntdag 
" movement imparted to it b; a suitable arrangement of ma- 
" chinerj, it will therefore he understood that hj this motion the 
" metal will be subjected throughout its length to the laminating 
" action of the roller above, and will thereby be roiled to the 
" required degree of thinness, thus consequently prodncing a 
■' cylinder of any required size. In order to bring all parte of 
■' Uie circumference of the metal successively under the action of 
' the laminating roller, the shaft or mandril upon which it is 
' mounted may be rotated to the extent required at every traverse 
' of the roller, or at any other desired interval by means of a 
' hand wheel or any other suitable contrivance." 

CPrinled, 4J. No Drawings.] 



A.D. 1859, August 10.— N° 1854, 
SPEED, John Jambb, the younger. — This invention consists (as 
described by the inventor) "in manuiacturing pipes, tubes, and 
■' hollow cylinders of a combination of sheet metal and wire or 
'* strips of metal, and a soldering flux of zinc or other suitable 
' metal in manner following; — I first form a tube by bending 
' round sheet metal, and overlapping and uniting the edges by 
" rivets or otherwise. This sheet metal may be galvanized on 

>t both sides, or may be coated with any desired meta! or 
■' metallicalloy ; I then wind round the sheet metal tube spirally, 
r strips, or bands of metal, and unite the whole by 
' placing the partially finished pipe or cylinder in a bath of 
' molten metal, and employing a flux to cause adhesion ; I 
' make the pipe revolve in the bath until a suSicient coating has 
' been deposited on or become affixed to it. I vrithdraw and 
" repeat the coating operation as often as may Ire necessary to 

e the thickness of coating desired. For some purposes I 

' ivind on more than one spiral layer ; and, according to the 

' purposes for which the finished article is intended, I uae 

thicknesses of sheet metal and wire of different gauges. 

* For water pipes I coat the interior ■with eiuc, ot mw that metal 
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^^^B.M IJie core, and for gn^, I coat the interior with lead or tU^^^^H 
^^^B riieet lead foe the core." ^^^^H 

^^V [Printed, Id. No DmwiiiEs.l ^^^H 

^^B A.D. lBo9, August 22.— No 1020. ^^H 

^^^K&RKES, Menbv, — This invention relates to the manufactw^^^^H 
^^^p^ copper rollera adapted to the use of calico printers, either from^^^^ 
worn-out copper rollers, or from similar rollers which may or may 
not have been used for other purposes. These rollers are first 
annealed and then, whilst at a red heat, passed between rollers 
longitudinally ami flattened, or when intended to be made into 
rollers larger in diameter than their original size, they are cross 
rolled, and when the desired aize is attained, the flattened metallic 
tube whilst in a heated state ia opened by either pressing on the 
edges, drawing through dies, or by means of suitable mandrila, 
the annealing process being repeated aa often aa required. By 
this means the metal is again made to assume the form of a cylin- 
der, which is finished in the usual way, by drawing through a 
circular die or drow plate. In this way copper ahella are pni^ 
duced, which when mounted on iron liners or foundations, n^M 
suitable for receii'ing the engraved designs of calico printers. /™ 

Another mode consists in producing such copper ahells from 
ingots, which may be either cast cylindricd and flattened, or cast 
flat with a slit through them, so that after the alternate onuealing 
and rolling processes they shall open out to the required cylin- 
drical form ; these shells are, as a finishing process, also drawn 
through dies or draw plates, the shell being supported during the 
process internally by a suitable mandril. 

The mandril employed instead of being made of steel and 
parallel throughout its whole length, consists of a cylindrical steel 
head of the required siae attached to the end of a wrought-iron 
shank of smaller diameter. The size of the steel mandril head 
determines the internal size of the shell or roller ; ita extreme end, 
projecting through the hole in the draw-plate, is held in that 
position by ottanhing the shank end rigidly to the frame of the 
draw-bench or apparatus. 

Describes a mode of easting the foundation body or lining of 

copper shells adapted to the use of calico printers. 

" When making cylinders or tubes with bevi! joints of sheet 

^^^^t eopper or alloys of copper, the requisite beril is given to the 

^^^Ifidges, by drsning the plates of TncM l^ao-u^ &^,vf^ %& ^n 
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" produce the bevil required by pressure; orthebGvilInaybe^nd^ 
" by roiling the edges dowti." 

[Printed, U. So DmniDEs.] 

A.D. 1859, September 3.— N" 2021. 
LAUTH, BsRMABD. — This invention relates to a mode of 
finisliing tubes of brass or copper, suet as the tubes or rollers of 
copper adapted to the use of calico printerSj and tubes employed 
for other purposes, by a process of rolling, the inyeation being 
designed to supersede the usual mode of turning and finishing 
the surface of such rollers externally by the use of a lathe. The 
rollers employed are circumferentially grooved in pairs, the grooTBG 
being somewhat less than half a circle, and the effect on the 
copper or brass tube or roller Is produced by a succe«siou of paaaes, 
the tube or roller ut each successive pass between the grooTed 
rollers being slightly turned ; the grooves in the two rollers are at 
intervals during the process, by means of screws operating on the 
two brass journals which receive and embrace the two ends respec- 
tively of the axis of one of the rollers, brought gradually together, 
until the grooves of each pair relatively form segmental portions 
of a perfect circle. The tubes or rollers to be operated upon are 
piaeed and fixed upon a mandril attached to a draw chain that 
laps round a wheel or pulley fixed upon a shaft which is set in 
motion by the motive power, the grooved rollers being set in 
Inotion by the irictional pressure with which they impinge upon 
the tube or roller as it is drawn between them. 
[Printed, lOii. Drawing.] 

A.D. 1859, October 4 .— N" 2240. 
MENNONS, Mahc Antoikb Francois.— (..1 eommuiucation 
from Louis J. Marie.) — (Provisional protection oniy.) — This inven- 
tion, relates to a coupling joint, designed for connecting the ends 
of tubes of soft metal and other yielding substances- This joint 
as stated by the patentee " is formed of a tubular cone in metal> 
" glass, or other matter, threaded at the base on the outoide. 
" The extremity of the tube to be adapted being slightly opened 
'* out or widened, is passed over this cone; a second comoa} 
" piece is in its turn passed over the tube and pressed home at 
" tbe m'dened end, and the whole ia aeouced by a tapped nut or 
T ferrule, wbieb passing over oil ie fiini\3BCKwefik4«i'»ni«a'i* 
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" thread at the base of the inner cone. It is needless to observe 
" that these joints may be made with any required number of 
" branches or ways^ according to the purposes for which they are 
" intended. 

[Printed, 4d. No Drawings.] 

A.D. 1859, October 22.— N» 2416. 
FOX, William, and WILLIS, James. — This invention relates 
to the manufacture of umbrellas and parasols and consists in : — 

1st. Forming the stems or sticks of thin steel plates, which are 
severally out into ribbons or pieces of the required width and 
length ; these pieces in a heated state are, for the purpose of 
bringing them into a tubular form, passed through a draw plate ; 
after the seam has been soldered, they are again heated, and then 
for the purpose of hardening the metid, they are taken and plunged 
into oil, care being required that the solder neither melts nor 
•bums. They are i^rwards strengthened and tempered by Fox's 
patent process, as described in his specification dated November 
19, 1866, No. 2741. 

2nd. Adapting such thin steel tubes as are cut, drawn, and 
soldered, and afterwards hardened and tempered, for use as walking 
sticks. 

3rd. Relates to the mode of forming and fixing the ferrules on 
the ends. 

4th. Several methods of fixing upon the tubular stems of um- 
brellas, &c. rings of metal, which afford hold for runner springs, 
whereby the imibreUa or parasol m^y be kept either open or 
closed. 

5th. Fixing the top notches on the tubular sticks or stems, 

6th. Making the top notches and runners, the barrels whereof 
are made of thin steel, hardened and tempered after soldering. 

7th. Covering the nmners partially or otherwise with guards or 
shields. 

8th. Making and employing ornamental metallic guards. 

9th. Manufacturing runners and top notches out of metallic 
tube. ■ * 

10th. Shaping the tips of the ribs, and coating them by an 
. electro-plating or other process. 

11th. Relates to the joints of folding sticks or stems. 

12th. The mode adopted for attaching the handles. 
[Printed, 8d. Drawing.] 
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*' produce the bevil required by pressure ; or the bevil may be made 
" by rolling the edges down." 

[Printed, 4e2. No Drawings.] 

A.D. 1859, September 3.— N* 2021. 

LAUTH, Bernard. — This invention relates to a mode of 
finishing tubes of brass or copper^ such as the tubes or rollers of 
copper adapted to the use of calico printers^ and tubes employed 
for other purposes, by a process of rolling, the invention being 
designed to supersede the usual mode of turning and finishing 
the surfEU^e of such rollers externally by the use of a lathe. The 
rollers employed are circumferentially grooved in pairs, the grooves 
being somewhat less than half a circle, and the effect on the 
copper or brass tube or roller is produced by a succession of passes^ 
the tube or roller at each successive pass between the grooved 
rollers being slightly turned ; the grooves in the two rollers are at 
intervals during the process, by means of screws operating on the 
two brass journals which receive and embrace the two ends respec- 
tively of the axis of one of the rollers, brought gradually together, 
until the grooves of each pair relatively form segmental portions 
of a perfect circle. The tubes or rollers to be operated upon are 
placed and fixed upon a mandril attached to a draw chain that 
laps round a wheel or pulley fixed upon a shaft which is set in 
motion by the motive power, the grooved rollers being set in 
biotion by the fictional pressure with which they impinge upon, 
the tube or roller as it is drawn between them. 
[Printed, lOd. Drawing.] 

A.D. 1859, October 4 .— N° 2240. 

MENNONS, Marc Antoikb Fran9oi8.-* (il communication 
from Louis J. Marie,) — (Provisional protection only,) — ^This inven- 
tion relates to a coupling joint, designed for connecting the ends 
of tubes of soft metal and other yielding substances. This joint 
as stated by the patentee " is formed of a tubular cone in metal> 
" glass, or other matter, threaded at the base on the outside. 
" The extremity of the tube to be adapted being slightly opened 
out or widened, is passed over this cone; a second conical 
piece is in its turn passed over the tube and pressed home n^ 
" the widened end, and the whole is secured by a tapped v ' ' 
ferruJe, which passing over all is firmly wsmnA Urn 
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to reach, entirely round the tube, or if they do, then the depth of 
the indent must vary, so as to be greater on one side of the tube 
than on the other. The inx'entor saya " in constructing such 
" depressions I use a mandril divided longitudinally into Eeveral 
" parts, which, when correctly together, will fit or nearly fit the 
" interior of the tube for a short pact of its length. Around 
" part of the aurface of such mandril a groove is formed in a 
" direction transverseiy of the central axis of the tuhe and of the 
" mandril, fiuch groove correapon ding with the depressions desired 
" to he made in the tube, and into this groove the metal of the 
" tube is to be depressed. The mandril is then to be moved into 
" the part of the tube next to be operated on, which may readillj 
" be done by reason of the mandril being made of several parts ; 
" and when the parts of the mandril have been again brought 
" together so as to fill or nearly to fill the interior of the tube, the 
" next depression is then to be made, and so on, till all the 
" depressions have been made in a tube." 
[Printed, 1». lOd. DrowlnBS J 

A.D. 1859, December 6.— N" 2764. 
POTTS, FsnnmAND.— Tills invention relates to the finishing 
processes of metallic tubes :— 

Boiler tubes made of brass or " Munti's Metal " ace, when in- 
tended to be used ivith water known to act injuriously upon the 
metal, coated with copper, which is to be deposited by any of the 
known methods of electro-plating, such tubes being afterwards 
drawn through steel dies or plates for the purpose of hardening 
and condensing the metallic particles. 

Iron tubes are also treated in the same manner for the purpose 
of protecting their Burface from oxidation. After all oily and 
unctuous matter has been removed, they are submerged in a bath 
of properly diluted sulphuric acid, which has the effect of cleaning 
ofi their sucfaces all scale or oxide; they are then electro-coated 
with copper and drawn through a plate or die, which it is stated 
is found to increase their hardness, rigidity, and strength. These 
electto-coated iron tubes are adapted for use in steam boilarai 

knirfocB condensers, hand railing, and other purposes. ^^^^H 

[Printed, 4d. Xo Dmwing.i.] '^^^H 

A.D, 1S59, December 24.— N° 2935. ^^^| 

MYELIN, GtcoRGB Kbknbov. — [Protiiaional pTOtectioa only.) '^^^^M 
' This invention, relating to the manutactuTB of t<rmted 'boMI^^^H 
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adapted for transparent columns, pUlars, tubes, and a variety of 
other purposes, is described as follows :*-'' The metal, either solid 
*' or in tubes, is twisted in one or more threads round a mandril, 
** which can then be withdrawn; the ends can be fixed to a plate 
either by soldering, casting, or otherwise, for (Ornamental and 
strengthening purposes ; the centre part of the column, etc., 
-f ' can be fitted with a coloured glass tube or other materials, and 
'' the outside with a reversed thread ; the same principle can be 
'^ adopted for twisting glass." 
[Printed, 4t2. No Drawings.] 

A.D. 1859, December 24.— N« 2941 . 
. SMITH, Edwin. — {ProvisUmal protection only.) — ^This invention, 
relating to a mode of ornamenting or decorating metallic pipes 
and tubes, is adapted to the tubular parts of gas fittings and to 
other purposes where ornamental pipes and tubes may be advan- 
tageously employed. It consists in engraving or cutting omar 
mental designs on the external surface of tubes, and pipes, by the 
aid of a self-acting screw-cutting lathe, or other similar mechanical 
contrivance. 

[Printed, 4tf . No Drawings.] 

A.D. 1859, December 27.— N« 2950. 
TRUSS, Thomas Sbavillb. — This is an invention of a com- 
bination of animal and vegetable fibrous substances, which, by 
chemical treatment, is made suitable for packing (in the form of 
rings and washers) the joints and connections between pipes, and 
also as a cushion under railway chairs, girders, engines, and other 
machines subject to jars or concussions. The fibrous substances 
consist of wool, cow-hair, and dogs' hair, hemp, flax, and cotton. 
These for the purpose of preserving and protecting them &om the 
action of acids or gases, are first steeped in an alkaline solution 
made from soda and potash, and after being thoroughly saturated 
thereby, they are coated with hot or cold grease and pitch or tar, 
either alone or combined. Pressure may then be applied, and the 
mass when adapted as packing for the joints of pipes is cut or 
prepared in the form required. 
[Printed, 4d, No Drawings.] 

A.D. 1859, December 30.— N° 2992. 

COCHRANE, Hbnry. — ^This invention relates to the construc- 

HoD of core bars> whioh are extcsm%\i7 iotnffid of loam in a plastic 
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jtltte on an eipasBibLe metallic foundatbn with n centml a. 

eada whereof are prepared for introduction between the hitlfrj 

centers, when the cure hats ate furmed and turned to the requiro 

diameter. The ozpansible foundation of the core bar consists of-K.] 

square or other polygonal formed tube to which are fittc 

each side or surface, four or more longitudinal segmentfti Eectionl^jfl 

which are formed to overlap each other along the edge o 

it one end the sectioDa are formed with a transverse groove 
their exterior surfiices into which a ciroular disc is received, 
id through the centre of which the neck or axis at one end of 
square tube passes. The other end of each section is forme*] 
" with an internal projection or flange, which enters a groaw 
" formed around the screw nut ; hence when the acr 
" turned the square tube will be moved from one end and towav 
" the other end, according as the nut is turned in one directiq| 
" or the other. The interior surface of each section is formtj 
" with internal longitudinal ribs, and the exterior surface of ei __ 
" of the aides of the square tube ia formed with longitudii^'J 
" ribs, and it is by means of these ribs that the interior tube f 
" prevented turning. Inclines are formed on the interior of tl 
" sections, and on the exterior of the square tube, by which, whnl 
" the latter is moved longitudinally within the sections of tm^ 
" cylinder, the sections of the cylinder will be expanded or aUowOTj 
■' to come together according as the screw nut is moved in ou ■ 
" direction or the other. When the core bar is in an e.ipandra 
" state it is coated with loam, and is used as a core in the ord;-"'~ 
" manner. "When the casting has been made thereon, the s 
" not is to he turned in such maoDer as to allow the sections |tbi 
together." 

ited,10tf. Drawing.] 
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A.D. 1860, January 12.— N' 91. j[I 

MOORE, Paul, and MOORE. Paul, the younger.— (Prou; " 
protection oni^.)— This invention relates to the manufacture fl 
r draw plates applicable to the process of drawing w 
and to similar purjiosts. It " coMiBta ia diili-naatwi^ d 
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' or tiraw-plates of iron or steel, with plugs or" mandrils of the 
' requisite gusges to form the holes inserted in the ingot or 
'' mould, the die or draw-plate is then chill-cart round these 
' plugs, and thus, by withdrawing the plugs after the casting is 
'' made the holes are formed ; by this process the inner surfaces 
' of the holes are chilled. The holes being formed whilst the 
" die is in a heated state and the plugs whether of 
' are accurately turned in a lathe before being used 
[Printed, W. So DrewingB.] 



A.D. 1960, January 20.— N= l-JS. 
MOORE, Paul, and MOORE, Paul, the younger.— (Pnr«y a 
commmicalionfrom J. J. Eofftelon.)— The object of this inven- 
tion is to improve the manufacture of the dies or draiW plates 
employed in the process of drawing wire and tubes, and for 
simikr purposes. It consists in producing hard and economical 
draw plates of iron or steel by a process of costing them of either 
of those metals, or of a mixture of both, in iron or steel chills or 
moulds ; the holes or apertures through which the wire, tube, or 
article is drawn, being cost out at the same time, for which pur- 
pose, plugs or cores of iron or steel formed to the required size 
or gauge of the holes are placed in the mould, the parts of which 
are then, previous to pouring in the molten metal, bound together 
by clips. After the casting has had time to cool, the mould is 
opened and the metal cores or plugs, which are sticking through 
the plate, and with which the newly cast metal is in intimate 
contact, are then forced out of the plate or withdrawn. The 
plate is then ready for use, a hardened steel " rimer " being some- 
times required after the casting process to smooth or to clean out 
the holes. The hardening of the rimer is effected by heating it 
to a red heat and then striking it into lead. These 
also used to re-adjust the holes. 

[PHlitod, ad. Drawing.] 
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A.D. 1860, February 7.— N" 329, 
LEA, Edmund. — This invention relates to combining the pto- 
eesses of preparing the metal hoops or strips, and bending them 
into the form of skelpa for the manufacture of welded iron c 
tfeeJ tubes, m'thout reheating the metal. The inventor says, 
" "fter having made the iron or aXceVw^o a^ri-jn iji Vqd^ Vs^ 
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the ordinuy manner, I pass the said strips o 



tJiey leave the hard or finishing rolls, and while they u 
" ate Btill hot, hetween rolls which bend them into akelps, v ' ~ 
" may sfUnr&rdH lie welded into tubes in the ordinary manner^ 
" Or the aaid strips or hoops may he made into akelps by otberV 
" mooMing or shaping machinery by which skelpa toe or may b 
" made, the essence of my invention consiating in making tha' 
" said skelps before the iron or steel has become cold after having 
" been made into strips or hoops. I3y my invention the reheat- 
" ing of the strips or hoops of iron or ateel to convert them into 
" skelps or partially formed tubes, is avoided." 

Inlod, W. No Drawings.] 
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A.D. 1860, March 12.— N" 6i 

IWELL, JoespH Bennett. — {Provisional protection only.)—^ 
The object of this invention, which relatea to the manufacture at ,i 
boiler tubes, is, first, to improve and equalize the draught throu^' 
the tubes of multitubular and other steam boileia, so that tbe^ J 
draught current shall not be f^eater direct through the cente 
the tube than it is along the sides, as is stated to be the c 
through the ordinary straight tubes, and, second, to increase 
area of the heating surface. These results are to be attained bfjl 
giving to the tubes severally " a curvilinesr undulating or also %jM 
" hehcal screw-like shape, the tube being bent so aa to form I 
" screw thread of rather an elongated or quick pitch ; 1 i 
" said improved shape to the tubes by means of male or 1 
" mandrils, dies, or swages, or by any other suitable mechanioi 
" means." 

[Printca, id. Ho Drawings.] 

A.D. ISfiO, March 24.— N" "61 
MENNONS, Marc Antoine Fban:;ois.- 
fiom Fridiric Pierre Langenard.) — This is an invention of t, 
metallic packing adapted for closing or filling metallic joints, and 
" consists in ;the substitution of leaden strips or wires covered 
" with a thin sheeting of copper or brass to the nunium ani 
" other cements generally employed for closing or filling 
" joints of certain parts of machinery, sections of tubing, 
" other detached pieces of metal. To this end the leaden 
^■k wire, with its copper oc brass sheath, is interposed betweei 



an(L ^^^ 

m 



238 METALLIC PIPES AND TUBES. 

'* the parts to be joined^ which are then tif^htened up by screws 
*^ or other suitable means. The pressure thus exerted forces the 
*^ lead, with its sheathing, into all the chinks or cavities which 
*' may be present, and forms a complete closing of the joint, 
*^ while the exposed surfeioes are protected from oxidation by the 
'* brass or copper sheeting with which they are covered." 
[Printed, 4<2. No Drawings.] 

A.D. 1860, April 6.— N« 869. 
FULLER, John Hobson, and DAVIDSON, William.— 
This invention relates to apparatus adapted for cutting off or 
dividing or for cutting screw threads on metallic pipes and round 
rods. The apparatus is a kind of screw stock, furnished with 
one die, which is fitted to slide in a longitudinal groove when 
moved by an annular nut, that engages with a screw thread ex- 
ternally cut on one handle, a similar nut on the other handle 
operating a cutter which is advanced thereby, the die pressing the 
tube between two inclining surfaces, so that whilst the cutter 
operates, the tube is trigonally held in position between three 
opposite poiQtB. 

pointed, Qd, Drawing.] 

A.D. 1860, April I6.--N0 957. 

CLARK, William. — (A communication, from Messrs, Hugo 
Fr4diric Forbes and Jean Francois Fdix Challeton.) — This inven- 
tion, relating to the manufacture or process of twisting tubes, is 
applicable to, and includes the manu^Eicture of, fire-arms gene- 
rally, and the reduction by the twisting process of the size of old 
guns. The twisting apparatus consists of two double standards 
or headstocks, in each of which is mounted in suitable bearings 
a mandrel that carries on its projecting end a clipper chuck, and 
between the bearings a driving pulley. These standards are 
fixed upon a long horizontal bed, one at each end, the clip chuck 
of one mandril pointing in a direct line towards the clip chuck 
of the other. The ends of the tube or gun barrel being secured 
in the respective chucks, occupies the space between them. 
Mounted upon wheels which run in longitudinal grooves formed 
along the bed is a movable furnace, directly through the body 
of which the tube or the barrel, which is heated progressively 
th&ehy, ia passed before its ends are secured in the clip chucks. 
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tuid the mmdrils aare caused to rotate in opposite directions by 
means €/i woglits suspended by ropes which are wound relatively 
in opposite directions round the driving pulleys. One of the 
mandrils carries a handle on its outer end. The modus operandi 
depends in a measure on the nature of the tube and its intended 
use. 

2nd. Breech-loading guns. This part of the invention is 
described with reference to 40 separate figures of details delineated 
on the drawing. 

3rd. Muskets. Are described and represented by 17 figures 
of details. 

4iih. Pistols^ described and represented by 18 figures. 

Gi&i. Projectiles for breech-loaders. 
[Printed, 1«. id. Drawings.] 

A.D. 1860, April 19.— N« 980. 

LAUTH, Bbknakd. — ^This is the invention of an apparatus 
adapted for straightening metal bars, tubes, rails, plates, and 
similar articles. It consists of two horizontal sets or series of 
rollers, mounted equidistant and relatively parallel in suitable 
ade frames, and so disposed one series above the other, that the 
rollers of one set are respectively above the spaces which divide 
the rollers of the set beneath. All the rollers are circumferentially 
grooved alike, the grooves in each roller corresponding exactly 
with the grooves in all the rest, and both series are grooved to 
correspond, so that when the rollers are mounted, the grooves 
come relatively in an invariable line, the form of each line of 
grooves corresponding with the transverse form of the bar, tube, 
or rail which, when the lower series of rollers is set in motion by 
suitable gearing, are respectively passed through the line of 
grooves suited thereto, provision being made by means of screws 
fbr regulating the distance between the two series. When plates 
are flattened or straightened plain rollers are employed. 
[Printed, 6d. Drawing.] 

* 

A.D. 1860, May 7.— No 1134. 

JOHNSON, John Henry. — (-4 communication from Messieurs 
Button and Blake,) — ^This is an invention of a screw union or 
coupling, adapted more particularly as a means for connecting 
the hose pipes of fire-engines, and whereby it is stated ^' an extra 
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" length of pipe may be coupled on to the hoae without neoeni- 
" tating the shutting off or stoppage of the Sow of water through 
" such pipe." 

It is proposed bo to constructthe couplings that a tight junction 
iB»y be effected by two combined movements, the first to connect 
" the two parts by a sUding movement in a lateral or transverse 
" direction to the line of piping, and secondly, setting up or 
" forcing the Eame parts tightly together by lui eadwise or longi- 
" tudinol movement of the parts, employing for that purpose 
" screws, wedges, CHme, levers, or other mechanical equivalents, 
" either separately or combined." The lateral movement locks 
the two parts of the couphngooe to the other, and the subsequent 
longitudinal movement of the screw-threaded collar forces what 
is called a " swivel collar " against a, rim on the end of a part of 
the coupling of one pipe, and causes it to press upon an annular 
packing or washer disposed in a. recess formed in the end or part 
of the coupling wliich is upon the other pipe, the parts being 
moved round by folding handles attached, instead of by a loose 
spanner, such as is usually employed. 

A mode of attacliing a nozzle to a pipe by similar contrivancea 
is described, and also a modi&cation or " simple mode of Bettiin|[ 
" up the eoupUng joint by two movements." 
[Printed, M. Drawing.] 
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A.D. 1860, May 23.— N" 1282. 
DE BOUSSOLS, Francois Jobbph Edouard : 
visional proUclioit onij,)— "This invention relates to an improved 
" ^tem or mode of manufacturing tubular metal articles, such, 
" for example, as hollow axles, shsfts, gun barrels, and masts, 
" and consists essentially in the Eubstitution of cast steel for 
" wrought iron in such manufacture. In making a hollow axle 
" or tube according to this invention, it is proposed to prepare a 
" block of east steel of an annular form, tiie weight and dimen- 
" sions of which are proportioned to the weight and dimensions 
" of the hollow cast steel axle or other article to be produced. 
" This cast steel ring, having been heated to a welding heat, ia 
" placed on a mandril, and rolled thereon between a pair of rolls, 
" according to the manner described in the Specifications of 
" Mr. James Edward McConnell's Letters Patent, of the 28th 
"' August 1851, No. 13,739, and the 24th June 18^2, No, \4,\83."- 
[Prinled. ill. No Drawliig?,] 
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May 31.— N" 1344. 
KINNIBUKGH, John.— This invention relates to the castii 
ot met&l pipes and tubular articlea in heated metallic moulds, 
to the construction of the moulds employed, the sections or parts 
of which are rehitively capable of expansion, the cores employed 
being made in the usual nrnnnet out of the materials generally 
used for the purpose. 

The moulds may be made in one jiiece capable of eipansiol 
but moulds comprising tiro halves or longitudinal sectiona 
preferred. These moulds are to he made either true and smi 
inside or otherwise, according to the nature and required fi 
of the casting, their interior being coated with " blackening ' 
other suitable material. When the two halves of the mould 
placed together, they are embraced by rings which are slid on, 
they are kept in position by wedges of suitable material forced 
between the esterior of the mould and the rings, ao as to ke 
the two sections tof^ether, and yet permit of their eipansioai, 
instead of rings, clamps or screws may he used for the purpose. 

When moulds sjc made in one piece, it is by prefe 
of cast iron in the form of a tube longitudinally slit from end 
end, the edges when prepared to receive the casting being closed ' 
rings which will admit of expansion, such metallic mould, whethi 
composed of one piece or of two op more sections, requiring 
be heated previous to use, in order to prevent the too auddf 
Lg of the metal, 
[printed, id. No Drawlnga.] 
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A.D. 1860, June 5.— K" 1371. 

[AM. — {PToeisionalproleclioaanli/.) — 



*AYLOR,-VVii 

tion relates to the manufacture of metallic pipes adapted for heatii 
conservatories, buildings, and similar purposes. These pipes a 
to be made in suitable lengths out of galvanized iron, copper, I 
other malleable material. Instead of being made cylindrical, tiOl 
are, in order to increase their power of radiation, formed flat B 
shallow, " either with single or double passages through thes 
" and to be connected together by piping suitable for the purpoi 
" This description of piping is adapted to greatly ei 
" and time in heating or increasing the heat, as the water, ateati 
" or other heating property used is much less in bulk than t' 
ft 'which is now in genera! use, and possesses the m 
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" greater power of heating by presenting a larger surface of heated 
*' metal/' 

The inventor " also claims the method of mannfacturing such 
*' pipes and connections, by using sheet galvanized iron, zinc, 
" copper, or any other suitable metal bent round suitable shaped 
** mandril and double lapping, then rivetting them up.'* 
[Printed, 4<{. No Drawings.] 

A-D. 1860, June 25.— N« 1538. 

BARNSLEY, Abraham. — {Letters Patent void far want of Final 
Spec^cation.) — This invention, relating to the apparatus employed 
and to the manufacture of welded iron tubes, consists in employing 
for the preparatory processes a double draw bench furnished with two 
sets of draw-chains, stops, and wagons appropriately £xed directly 
opposite a welding fiimace having two apertures. The advantages to 
be derived from the use of the invention are stated by the inventor 
as fiiUows : — " By the action of my double draw bench, two tubes 
aiema^e to undergo the process of welding simultaneously. 
lEach tube, after travelling over the jQrst division of such double 
draw bench, is passed on to the second division of such double 
draw bench, and from such second division to the single draw 
" bench in the rear. Thus during the finishing of the welding 
** of a tube on the single draw bench, two tubes are undergoing 
" consecutively the preparatory processes of welding on the double 
" draw bench. The single draw bench placed in the rear of the 
" double draw bench is thus kept in full action, and the tubes 
" escape much unnecessary heating, and are improved in quality.'^ 
Printed, ^. No Drawings.] 

A.D. 1860, June 25.— N« 1544. 

HIGGINBOTTOM, Willi am. —{Provisional protection only.)— 
This invention relates to a simple form of joint adapted for con- 
necting such metal or earthenware pipes as are intended for the 
conveyance of water, gas, or drainage ; also to the construction 
of sluice valves and hydrants, to be used in connection therewith. 
Instead of casting or forming in the ordinary way a socket on one 
end of the pipe, both ends of the pipe are made plain, and the 
connection is made by means of a " loose socket composed of 
" metal or eaxthenware, and having a cavity inside^ into which is 
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forced by hydrostatic or other powerful pressure a suitable 
cement which surrounds the joint, and when hard renders it 
" perfectly water-tight, and strengthens the pipes at that part. 
*' The shells of the valves and hydrants are made of earthenware 
in liea of cast iron, and the valve facings are fitted into their 
places by the same process described in reference to the pipe 
joints^ that is to say, by forcing cement round the valve facings 
after they have been placed in their proper positions. By the 
use of the peculiar pipe joint above referred to with earthenware 
** pipes, and the earthenware valve casings and hydrants, a great 
^ saving of water is obtained, as the water being kept purer, the 
'' necessity for running off or cleansing the mains is obviated, 
*' whilst tiie cost of material is considerably reduced.'' 

[Printed, 4ci. No Drawings.] 



A.D . 1860, June 26.- N<» 1 652. 

BARNSLEY, Jabez Elul. — {Provisional protection only,) — ^The 
object of this invention, relating to the manufacture of iron tubes, 
is to improve the process of shaping the skelps and welding the 
seams, which process has hitherto been effected by two opera- 
tions, each requiring a separate draw bench. It consists in em- 
ploying, for the purpose of forming and welding such tubes, 
a " double or compound draw bench, by which two tubes are 
" drawn at the same time, that is, one tube is undergoing its first 
" drawing, and another tube is undergoing its second drawing 
" simultaneously. The skelps are placed in the furnace side by 
*' side in the ordinary manner, and each skelp as it is brought to 
" the required heat opposite one side of the draw bench is with- 
*' drawn, and operated upon by the said draw bench. It is then 
" returned to the furnace opposite to the other side of the draw 
'* bench, and is subjected to a second drawing simultaneously 
with the first drawing of another tube. The wagon by which 
the ends of the partially formed tubes are seized in the drawing 
** process consists essentially of two levers turning upon separate 
centres, which said levers, on the application of the chain by 
which the drawing is effected, are made to grasp the two par- 
tially formed tubes between their ends and fixed pieces on the 
body of the wagon." 

[Printed, 4d. No Drawings.] 
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A.D. 1860, July 14.— N<» 1702. 

MILLER, Thomas William. — (Pramsional protection only.) — 
This invention relates to the employment in tiie construction of 
steam boilers and condensers of spirally screwed or twisted tubes 
for the purpose, when a current of water, vapour, or gaseous 
products, as the case may be, passes through such tubes, it may 
be caused to rotate, roll over, and be carried forward circulatingly, 
the same effect being produced on the motion of the fluid, which 
is impinging on them externally The ends of the tubes may 
either be left plain for insertion into circular holes in the tube 
plates, or they may be spirally screwed throughout their whole 
length, and the holes in the tube plates be correspondingly 
prepared by means of suitable cutters to receive them. 

The desired form or character may be given to the tubes by 
pressure in dies, or by drawing and pressure combined between 
' part dies ' or stocks containing the expanding pieces by 
which the form is given, or any other well-known means may 
be employed for producing tubes of the requisite form or shape, 
capable of withstanding great pressure applied either internally 
" or externally." 

[Printed, 4d. No Drawings.] 

A.D. 1860, July 21.--N» 1774. 

NORMANDY, Alphonse Ren6 Le Mire.— The object of 
this invention is to improve the mode of connecting gas and 
other pipes. It is described by the inventor as follows : — 

" The pipes to which I apply my improved joint I make plain 
'' from end to end, that is to say, without sockets, and when two 
such pipes are laid end to end, I slip over them to the point, 
where the ends meet or come opposite each other, a short 
cylinder of slightly larger diameter than the pipes to be con- 
'* nected. This short cylinder is made at its two ends with 
" sockets or recesses of larger diameter than the other parts of 
*' the cylinder; and it has also flanges at its ends. Into the 
** sockets or recesses rings of vulcanized india-rubber or otner 
suitable packings are introduced, and over these, filling pieces 
or rings of metal are placed, which enter the sockets or recesses. 
These filing pieces are furnished with flanges, by means of 
which the said pieces are forced do^jma w^wi VJafe^^O«Mk%^«irew 
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K.bolte being employed to draw tlie flanges on the filling pieces 
K Up to the flangea on the cylinder; other means may he em- 
B ployed for forcing the filling pieces or rings iin to the packing, 
ic other means of expanding the packing anci pieaalng it firmly 
Q contact Loth with the pipes and the covering cylinder may 
B be resorted to." 

LAccording to a modification, the rings and filling pieces we 
n the short cylinder, and the sockets on the other put. ^M 

' [Printed, eil. DrnwiDK.] ^H 

A.D. 1860, August 15.— N" 1980. ™ 

JtEEN, Charles, and ASBURY, William.— The object of 
is invention, relating to the mannfacture of boiler tubes, consists 
1 snpplementary operation, in imparting to ordinary tubes 
' feztemally a spiral or helical form, which is efiected by the pressure 
of the edged periphery of a revolving disc roller or tool. The 
tube to be operated upon having a plug in each end, ia mounted 
to revolve in a lathe, and the pressing tool is fixed in the tool 
holder, which is mounted on a slide rest, that is caused to traverse 
the lathe bed at a speed fixed in relation to a given number of 
revolutions of the lathe mandril and pipe. The edge of the 
revolving pressing tool is caused to indent the tube helically by 
the traversing motion of the slide rest whilst the tube revolves, 
the inclination of the indent in relation to the asis of the tube, 
being regulated by the speed or longitudinal distance which the 
slide rest moves whilst the mandril and tube make a certain 
number of revolutions. A port of the slide rest projects in the 
direct Une between the lathe centers, and is bored through con- 
centrically therewith to receive the tube, which slides through 
the hole when the slide rest is in motion, and the tube 
supported against the pressure of the tool. 
[Printed, Hid. Dinwins,] 

A.D. 18G0, September 3.— N» 212?. 
HNSON, John Hesry, — {A comtmaiicatiim from Honttr 
ilee.) — {Pronisional protection oniji.) — "This invention 
relates to a peculiar system or mode of compressing the sand 
employed in the manufacture of moulds and cores for the 
casting of pipes and other cylindrical articles, whereby a greater 
uniformity in the density of the sand in the mould box 
obtained, and a considerable economs oi tiros effected." 
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-; n« employ a cylinder having near its lower end 



1 V - - 

. tn<i^' i««niii or inclined flanges, the whole revolving in a 

^]^|„^ n/wi^^ witliin a cylindrical chamber. This revolving 

[^^;«^V" "M*^^ ^^* npiral flange or flanges draws down the sand 

,M»MM»' info (he chamber, and as its revolving motion con- 

,;^...-.^ *r,5 uitin* nand or material is deposited in the chamber, 

. i. ,.««4fHA)ly ri.s(«8 as it continues to compress the sand or 

,^v*«^ l»r»c*iith its spiral flange or flanges to a density de- 

^^./■^^ upon the weight of the cylinder and flanges." 

XX ■>,'.» used for making moulds for pipes, the pattern which 

h'««.^« ()ii^ interior of the mould may ser^'e as a guide to the 

.wv«4\in^ cylinder, which fits o^-er and revolves round it, or 

ui.» (miterii may be dispensed with, and a circular block fitted 

Luonfly to the )K)ttom of the cylinder below the spiral flange 

sM' rianges so as not to rotate therewith, the diameter of such 

' ^iU'k being e()ual to the inner diameter of the mould, or the 

' name eflPect maybe obtained by simply extending the cylinder 

** a short distance below the flange or flanges." 

** In making pipe cores the process is precisely similar, but 
*^ in this (*ase the cylindrical chamber must be of the desired 
■■ diameter of the core." 
[ Print (Hi. W. Xo Drawings.] 

A.D. 1860, September 5.— X« 2138. 

STEWART, David Yog low. — ^This invention relates to the 
iHiiiatniotion of moulds adapted to the casting of iron. These 
u\onlds are made in sections so -arranged that not only a suc- 
cession of castings may be taken, but more or less chilling of 
the metal is pn>duced. 

Accortiing to one modification, the moulding sand or material 
is held in the imersticos formed between a series of metal ribs or 
prs^jo(*tivMis. the respct^ive surfaces of which may come into con- 
laoi \vitl\ the luodol or nearly Sv^ whilst the mould is being formed 
so (htit iiftorwaixls when the metal is poured in. a chilling effect 
ia prinhuHsl upon it by the ci^ntiguity of the sur&ces of the cold 
ribs tur n^et{»Uicpi\\it>otions, which are fixed in the moulding boxes, 
and nu*r^ t>r less emWdded in the moulding: sand. 

AiNHmVmg tx^ another modo of ci^nstniotion. the mould may be 
bin It up of iNHiiou*, *«i^h tvmprisinir a series of metal preHccting 
|uurt4. i\\^ inters ^vrtiV* l^otw^on which ai>e lo I* filled with the 
iiiiMi},hn>r ^fi^) 1'^ (v»*.nit ^^ «>>mnetion. The pvojections or 
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libs may be mrioiiBlj dispoEed so as to ploce tbetn nearly COM I 
ttguous to tlie model, more or less of tbe sand being interpoMtl i 
between them and the model, aecoidLn{( to the amount of cbiSt 1 
required. The projecting h1)3 or metallic pieoes which are thiB J 
embedded in the Band, may be variously arran|;ed and fixed n I 
the mouldiu^; boxes, in a manner icoat suitable for brinf^ng thcii 1 
projecting surfaces to correspond with the configumtioit of t' 
modeL 

The core bar employed to fonn the bore of cast metal pipatf . 1 
consists of tn'o pairs of lon^itudiTial segments ribbed on their ^ 
outer BUrfnoes, and connected by links to a central bar; by tl 
meona the core bar is rendered expansible, the loam or sand being; -I 
filled in between the ribs, is afterwards shaped externally b^ I 
amapers or otherwise, li| f 

#. tPriotod, IIW, Drawing.] 



A.U. 1860, September 21.— N" 2305. , ,f, 

LTIN, TuoM AB.— (Profisional proteclion oniy.)— This invei<: 
tioD relating to a mode of connecting and disconnecting InbaCj 
and pipes, in a manner said to be steam, air, or water-tigl 
" consists io the application and use of an annular wedge, tl 
" exterior surface being formed of two inclined planes stmigbt 
" curved, and both tapering from the centre of its length 
" wedge is placed in the interior of the extremities of the pijtflti' 
" to be coupled, which are tapered internally to receive the wedg»» 
" shaped ring or packing. The ring may either be solid or dis- 
" united at one point of its circumference, so as to allow it to 
" spring slightly, so that when the pipes to be connected are 
" bolted together at the llanches, as usual, the double conical or 
" curved exterior of the packing ring is brought into close con- 
" tact with the interior bevelled surfaces of the pipes, and by the 
" ootnpresaion of the ring, by means of the bolts, it is caused to 
" fit and form a jMirfectly tight joint at the junction of the pipes. 
" Such rings may be made of any description of metal, wood, or 
" preparations or combination of caoutchouc, gutta-percha, 
" other materia!, which may be considered most appropriate 
" the purposes for which they may be used." 
n"tfated,.lrf. SoBrawiBBS.] 

A.D. I860, October 15.— N- 2511. 
WTON, William EnwABD^^ commrndeatum Jron Fflix 
ihardi) — The ol^ect of this invention is to improve and adapf 
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toob or niachiiKa to tbe niftiiQfoctnre of certain idade of mctsDie 
tnbei, &nd more porticalai'lj such as are emptojed in tbe eon- 
tnictioD of " Bourdon's barometers," and pressure tuad Tacaam 
gBtigea. These tubes are Bomewhat flattened, and in tiuosrerse 
•ectioii prcKiit tbe appearance of two arcs of circles, reapectivelj 
intenectiiig nch other at an arate angle, such tube being longi- 
tadinallj- bent to the required curve. During the nmnu&cture 
of these tnbes tbey pass through a series of processes, consist- 

Ist. Flattening the tube and curving it into ■ semi-circular 
form. The metal of the tube is sufBcientlj thin, that when the 
mandril, which is gomewbat wider than the diameter of tbe tube, 
is introduced, the tube takes an oval form ; it is then, beiog 
placed between two wooden formers, submitted to the pressure 
of a aerew press and flattened to the shape of the mandril, which 
is afterwards withdrawn, and two flexible blades of steel are intro- 
duced for tbe purpose whilst tbe tube is being bent hj passing it 
between rollers and a wooden block, of keeping the angles or sides 
apart, one end of the tube being fixed to the roller. 

2nd. Thisandtbeolher stages of the process consist in setting the 
tube on a curved mandril, and after passing it througba laminating 
apparatus, submitting it to a burnishing or rubbing process, in 
order to impart U) it the greatest possible degree of elaaticity , tbe 
tube whilst operated upon being kept on the mandril, is mounted 
on a lathe ptate, to which an intermittent rotarj motion is im- 

The pressure of the burnishing tools, which are regulated by a 
screw, shapes, poUshes, and hardens the metal, both the inner 
and the outer curved surface of the tube being subjected to the 
operation, 

Deacribes an apparatus employed for polishing tbe burnishing 
toola and keeping them in proper condition, which is easontisl'to 
the success of the operation. 
[Printed, 1(. OH. DrnwingB.] 
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A.D. 1860, October 26.— N" 2616. 
BitOOMAN, Richard Archibald.— (.^ commutucatiim fivm 
Alkalis Delaporte.) — {Provisiaaal protection onlg.) — ^This inven- 
tion, relating to a mode of uniting pipes and tubes, is effected " by 
" means of a collar free to slide along the tubes, and so formed 
" as after being brought over the abutting ends of any two pipes 
" jwrim'iw/ to be joined, to leave a apace between the inner sur- 
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' face of the collar and the pipes. The collar is made witU an 
" aperture for the purpose of pouring in a mastic or cement, 
" which on setting together with the collar fonns a hermetic 
" joint. The pipes are formed by preference witli annular grooves 
" at their ends for giving a better hold to the mastic; or the 
" ends of the pipes may be made with tongues or projections 
" which enter grooves in the sliding collar, the joint heing made 
" tight by cement oruiastic applied in a heated or cold state. In 
" some cases the grooves are formed to permit of the collar being 
*' turned more or less to force the ends of the pipes together. 
" Again, sheets or rings of india-rubber may be placed over the 
" ends of tile two pities to be joined, ivrapped with wire or cord, 
" and then covered by the sliding coIIbt, mastic or cement being 
" uBed at the ends of the collar." 
[Printfd.W. NoDrawlDKBO 

A.D. 18G0, November 3.— N" 2703. 3 

MITCHELL, JoaePH. — This invention, relating to the proceu 
of casting pipes, tubes, pillars, and similar articles, refers to the 
moulding boses, the construction of the core bar, appliances for 
securing the core within the mould, and to the mode of forming 
the model, and introducing and withdrawing it from the moulding 

The moulding boxes are formed "perfectly even and smooth 
on their edges, having their ends bored true, so that when put 
together the aperture accurately fits the extremities of the core 
bar, like a piston rod passing through the cover of a cylinder. 
The core bar has also those portions of its extremitieH which 
pass through the box ends accurately turned, and smooth ; 
one of the projecting ends has a collar formed on it, which 
presses against the outer face of the end of the boxes ; the 
other extremity has a neck and shoulder on it, the latter of 
which lies within the box, the neck passing outwards. When 
the har is placed within the boxes, it is firmly and tightly 
held in its place by means of a cottar driven through the 
" projecting end, which pressing against a ring or collar on the 
end of the box, draws up the collar at the opposite extremityj ' 
close against the end of the box, and tightens it ; the boxe 
are themselves held together by clamps." 
It consists as regards the model, in using a table or gaunti] 
mounted on wheels and has a perfectly smooth a 
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face. '' The face of the gauntiy is made to £t the models which 
is placed within it ^nd supported on cottars or bars. The 
extremities of the model are supported on rods or bars, which 
by means of other transmitting rods are connected with a 
'^ balance lever, by depressing or elevatmg which the model is* 
** raised or lowered.. In using these appliances the model is 
*^ first placed within the prepared recess in the face of the gauntry 
'f.and by means of the supporting bars rapidly seated; the one 
box is now placed on the gauntry over the model, and the 
sand rammed firmly in and around it, the supporting bars 
'^ being withdrawn the model rests upon the vertical rod^i cou" 
nected with the balanced, lever, the latter being acted upon 
the system is depressed and bears with it the model £rom 
*^ out of the mould. The same is repeated with the other box, 
*' the core bar is then placed within these boxes and fixed as 
" before described." 
[Printed, lOd. Drawing.] 

A.D. 1860, November 10.— N- 2768. 

WILSON, Edward Brown. — This invention is concisely 
described by the inventor as follows : — " My said invention 
relates to the manufacture of railway wheels, tyres, axles, and 
points, and crossings, also ordnance, gun barrels, tubes, and 
metal cylinders generally, and consists in shaping and com-* 
pressing such articles after they have been cast or forged, by 
*\ the aid of suitable dies acted upon by hydrostatic pressure.'' 
[Printed, 4c2. No Drawings.] 



A.D. 1860, November 16.— N<> 2821. 

BROOMAN, Richard Archibald. — {A communicaHon from 
horns Alexandre Farjon,) — This invention relates .to various con-* 
trivances for joining or connecting pipes or tubes. 

Describes a mode of junction suitable for steam or water pipes. 
The ends of the pipes are first widened or enlarged by a mandril' 
or suitable tool, and, fitting into the enlarged ends of the two 
pipes which are to be connected, is a double incline metal ling. 
Externally on the end of one pipe there is, shaped to embrace the 
enliurged end, a ring with a projecting part, and on the other pipe 
arsimilaar ring with a hooked part, and when the pipe ends are 
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brought together, and an india-rubber ring placed between tbem, 
the parts of each ring engage and draw the«fcwo pipes together. 

An "arrangement of a joint in which a collar formed on one of 
the'pipes is abutted against by a notched ring, a tube carrying tfn 
india-rubber ring being screwed into the pipe. The end of the 
other pipe carries a collar which is forced over the india-rubber, 
aiid engaging with the notches in the ring forms the junction. 

■ According to another arrangement the connection is made by a 
ring of soft metal, covered by a notched collar on the end of each 
pij)e. ' 

' Another mode of junction employs an india-rubber ring to' 
cover the junction of the two pipes, the respective ends of which 
are each furnished with a soft metal ring; these rings press on- 
each side of the india-rubber, and they are secured by a loose 
collar on one pipe engaging with a fast collar on the other. 

Other contrivances and modifications of the above and similaf 
modes of connecting pipes are also described and illustrated. ' 

[Printed, Sc?. Drawing.] 

A,D. 1860, November 24.— N<> 2885. 

WALKER, Samuel, the younger. — ^This invention relates to a- 
machine or apparatus adapted by means of pressing tools, to l^e 
ornamentation of either straight or tapering metal tubes. The' 
e£Pect is produced by indentation, either in straight lines after the 
style of reeds or flutes, for which purpose the tube during the 
process is merely drawn lengthwise through the machine between 
the pressing tools ; but when spiral, twisted or diamond efiPects 
are to be produced, to the tube whilst it is drawn longitudinally 
through the machine or to the apparatus which holds the pressing 
tools, a rotary movement is imparted, the speed respectively to: 
each motion being relatively timed. The pressing tools are dis- : 
posed in radial positions in the tool holder, and pointing towards a 
common center through which the tube is drawn, are when ope^ 
rating on tapering tubes, caused by means of screws to. converge. 
on diverge simultaneouBly, at the same rate that the diameter of 
the tapering tube either increases or diminishes as it passes in jone. 
or other direction through the apparatus ; the outer end of each' 
screw carries a star wheel, all of which engage with and are set .in* 
motion by a kind of peg wheel. The metal tubes are manufac- 
tured by any of the ordinary processes. 

[Printed, 8<{. Drawing.] ; 
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A.D. 18«l, Xm-emb« 30.— S' 2941. 
UUGBES, Edwakd Thomas.— (J eommnHicalimtfrom C. Katt- 
hr.) — This invention relates to the maunfactore of welded tubes, 
wliicb we c(iaipoK4 of sepu&te inner and outer sections of snit- 
khle cttrvsture, the joints of the innet being overlapped bj the 
enter Nctions, and vice versa. When placed in position to foim 
B tube, the sectioris ue kept in their respective places bj a bind- 
ing of wire wound round them extem&llj, and in tills stale the; 
aje welded together by the preaaure of grooved rollers eitemally, 
and nipported iutemallf during the process bv a fixed mandiil 
fitted tvith an enlarged conical bead, which is projected into the 
groove directly between the rolls, the gnp whereof forces the 
tube ou to the mandiil, which is supported by another pur of 
grooi-ed roUets at the back of the machine. Tbe mandril is pro- 
vided with a number of conical head pieces, which may be 
changed at pleasure, and thereby much time is saved in the 
process. 

Smaller tubes are made by drawing out and reducing tubes 
made on mandrils according to the first process. These small 
tubes are supported during the second rolling by a filling of 
granulated stone or other infusible material, the ends of the tube 
being closed by suitable stoppers during the rolling operation, are 
opened afterwards and tbe contents removed. 
[Printed, ICt^ Dnwinif.] 

A.D. I860, December 1.— N''2946. 
GREAVES, Hugh.— ThU invention relating to the construction 
of railways, tramways, and the wheels of vehicles adapted for 

running either on tramways or common roods, consists as regards 
rail and tramways, in the combination of a fixed rail with a tram- 
plate, which are either cast together in one piece, or a wrought 
iron or steel rail is inserted in a groove made to receive it in tbe 
tiam plate. 

When metal sleepers are employed they are preferred to be in 
tbe form of pipes, through which aqueous fluids or gases may be 
conveyed, the rail or tiam being longitudinally cast along tbe 
uppermost side of tbe pipe. Tbe ends and sockets of these pipes 
are unit«d by means of conical or cylindrical metal collars, heated 
and shrunk on over theenda, which are driven one into theotber; 
And in order to provide for e3:piLn3ion, there is introduced at 
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intervals a parfially yielding joint, comprising a collar of wood 
over tha joint incioaed by a collar of iron, the two colhrs being 
tapered to correspond are driven one over tlie other, the heating 
■nd shrinking of the metal collar being in such case dispensed 
with. 

A previous patent relating to fish-jointing sleepers, granted to 
this inventor March 5, 1857, No. 645, is referred to as applicable 
to tubular sleeperH with strengthening ribs. 

When the tubular sieepeM are not employed for the conveyance 
of Bqaeona or gaaeous tiuida, they are made to serve the purpose 
of dnina. 

f [Printed, 8(f. Drawing.] 
[ A.D. 1860, December 12.— N" 3043. 

IfEWEY, HKtiRY.— {Provisional prolection onij;.)— This inven- 
tion, relating to the manufacture of the metal frames, slides, tubes, 
ukd parts of umbrellas, and parasols, consists :~- 

Ist. In a method of jointing the stretchers to the ribs, which 

tue both of solid wire. The attetchera are formed without the 
lUual forked end, and are connected to the ribs by a jointing 
), which is bent up to embrace the back of the rib. 
2nd. Stamping or pressing the notches of the runners out of 
■beet iron heated to a red heat. 

%d. Fixing the solid knob to the ferrule ends of the tubes used 
in tbe manufacture. Instead of passing a pin crosswise through 
the tube and stem of the knob, and as heretofore cross pin them 
together, the diameter of the stem just below the knob is made 
smaller than the end which fits to the internal size of the tube, 
and when slid in, the end of the latter ia caused to close or con- 
tract round it by the pressure of suitable tools. 

4th. The metal tubes employed in the manufacture of um- 
brellas and parasols are passed, for the purpose of straightening 
tbem, through a machine, similar to the niiu;hine " described for 
" straightening wire in the Specification of a Patent granted to 
" James Cocker, and dated the 10th day of December, 1855, No. 
" 2781, and I cause the tubing to pass slowly through the ma- 
^^- " cbine and be strained over antifriction rollers (each capable of 
^^^p'** adjustment) mounted in a rotating frame, by which ii^urious 
^^k^ friction ia avoided." 
^^ft|> [Printsd, Id. NaDnwInsa.] 
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A.D. lyOl, January 9.— N" 63. 
TAYLOR, William. — -This invention relates to the construc- 
tion of a combined heating and ventilating dupk): pipe, which 
may be made in any required length, form or size, of caat, malle- 
able, or sheet iron, or other metal or substance, in two sections or 
I Compartments, one flection being (apable of containing heated 
I i*»ter, flteam, gas or other heating medium, and the other section 
forms an air passage or chamber which may be divided, and by 
■means of branches separately planed in communication with apart- 
inents, and places where it is desired for the purpose of warming 
or ventilating, to introduce the heated air, there being to each 
division q separate inlet to admit fresh air, and an outlet for its 
I 'distribution, whilst the heating medium in the other section of 
I the pipe posses through in a continuous flow. These duplex 
I 'pipes may be jointed together in the ordinary or other convenient 
I 'manner by rigid or flexible joints, so as to be capable of being 

■ moved or shifted from place to place in mines, ships, and places, 
m .there being provided suitable bends and conneiioiia for the pur- 
I "pose. The air passage may be either placed conoentric or other- 
I .wise within the heating pipes, or it may be made exterior thereto. 

■ I Other pipes made of sheet metal are described containing three 

■ 'separate passages, the central one for air being interposed between 
I two side passages, which constitute the outflow and rettirn of the 
I neating medium, so that only one line of such pipe is required to 
m '%aA and ventilate sroom; these pipes ore adapted in place of the 
I skirting board round an apartment. 

F [printed, M. DrawinB.] 

I A.D. 18(il, January 11.— N" 82. 

I 'NORMANDY, At-i-HONSH RcNfi le Mibb.— This inventteS 

[ 'ixlates to a method of uniting or jointing together the ends of gas 

I ' and other pipes, which ore made plain from end to end without 

I flanges or sockets. The ends of the two pipes when placed end 

I 'to end together arc held in position by a tubular collar, which is 

I 'idid loosely over the two ends and covers the joint The extreme 

I ends of this collar are enlarged so as to form an intemai recess at 

I each end respectively to receive a packing ring of india-rubber or 

f>*>tber eaitable material, and against tWaenoga, one disposed on 
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«koh pipe, ue two flanged tiags vrhich are suitably formed and 
when drawn together hy meuns of nut liolta, they forae the pack- 
ing rings into the recesses of the tubular coIIm, causing the 
jMwkings respectively to spread and olose round the pipes, filling 
!>i the space lound the pipe ends, and forming a perfectly tight 
<ant. 
^ -11 Accotding to a modification, the packing rings, instead of being 
mserted in recesBes formed in the endd of the coupling collar, afe 
di^oaed in reaesses formed in the two flanged rings, and in this 
cage the eads of the coupling collar are plain. 
[Printed, ft/. Dmwinx,] 

mf- A.D. 18fil, January 24.— N" 194. 

felBSON, Thomas, KNIGHTON, Willi am, and KNIGHTON, 
Hbn'rv. — This invention relates to the constmction of collapsible 
core barrels, for use in. casting jiipes, cylinders, retorts, and other 
tubular or hollow articles. These core barrels are formed ex- 
ternally by two segmental main sections longitudinally jointed 
together along one edge, and a filling piece or longitudinal key< 
the segmental feee of which is interposed between the other or 
free edges of the segmental sections, when the latter are expanded 
by means of a cramp, and by filling up the intermediate space 
completes the cylindrical form of the shell or barrel. Inside the 
liarrel there are strong springs, fitted there for the purpose of 
drawing the free edges of the main sections tojjether over the 
(iegmental tone of the key, which is free to retire when chipping 
l^jwees on the tail of the key and bracket pieces on the inside of the 
BSiuin sections are disengaged after a casting has been made, and 
,0 contraction of the core bar is required to take place before ifci« 
le withdraivn. 
[Printed. Brf. Drawing,] 

A.D. 1861, February 2,— N" 277. 
SENCER, George Holme and COOK, Richard GBoaGg.— 

RroeMionai protectian imli/.) — The first part of this invention 

latea to the formation of the hole in the extreme ends of um- 

lella and parasol ribs, by means of b " hubb " and a die or bed, 

to impart a neater appearance and additional strength. 

L heretofore the end of thii rib, where tJie hole is required, has been 

& first flattened and the hole pierced thioug\i, W'l, \i'^ '^e, «iA >& "^ik 
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I ilubb and die, the rib ia indented at opposite gidea, and the hola 
I u pierced through the thin met«1. 

Heating steel wire and tubes, also ribs and atretchets of um- 

l;brellas and parasola preparatory to hardening them. These 

KWticles and detaila are placed in cylinders oc tubes of iron oi 

j-ollieT metal or suitable Hiibatance. The cylinders or tubes ate 

P'l^temally divided into separate compartments or chambers to con- 

k4un the different articles, and whilst in the furnace the cylinders 

« turned and shifted about, in order that all parts of their sur- 

I Ace may be uniformly exposed to the heat, which reaches the 

I interior and is more evenly diffused amongst the articles. By 

oeans a larger quantity may be heated with better effect in a 

given time, and a saving of fuel will be the result. Tubes, rods, 

iHbs, and articles for the like and other purposes, may be heated 

[Printed. 6d. Dnwins,] 



A.D. 1961, April 4.— N° 826. 



tated I 



|.fiRICE, James Thomas.— T1 

mamenting metallic tubes by means 
e the design engraved or formed 
s of these rollers are all disposed 



the 



relates to a method of 
series of rollers, which 
them externally. The 
plane at intervals 



JlJttound a common centre, approaching which their peripheries form 

n opening wherethrough the tube is passed, the several rollers 

yducing its passage pressing upon it from opposite directions and 

Eollectively embracing it and producing the design upon its sur- 

:, each roller operating upon a segmental portion longitudinally 

I -u the tube is passed through. The main feature of the invention 

consists previous to the operation, in fiUing the tube with a solid 

or plastic substance, that will yield to the pressure of the parts 

which form the design on the rollers, and at the same time support 

I tJiose intermediate parts of the tube which the details of the 

Tflesign avoid. The materials which have been found suitable for 

Tiling the tube are pitch, lead or other soft metal or alloy, 

jutta-percha, sand, or wood. Of all these pitch melted and 

poured into the tube is found to answer fully better than the rest. 

es tinted longitudinally or twisted, and parallel or taperinf{ 

's may be ornamented by this process. 

CFnntcd, id, JTo Drairinga,] 
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A.D. 1861, April 5.— N" 847. 

PUTSON, John. — This invention relnteB to the employment of 

n the construction of parts of bedsteada and other articles 

P «f furniture, and to the method devised for forming join ta or con- 

k nectiona. To this end the pillars and posts of bedsteads are 

[ formed "of tubes made from thin sheet iron, first cut to the 

' required siio and then lapped over at the edges, which are 

■f hammered together on a mandrel, so as to form a perfect seam 

" throughout the length of the tube. Each length of tube has a 

I brazed on to one of its ends ; by which it is fixed to the 

' connecting boss The said connectmg boss consists of a 

* short wrought-iron cylinder, the interior of which is intersected 

* by a plate (less in depth than the said cyhnder) placed vertically 
5 it and brazed in that position. On the top and also on 

* the bottom of the said plate, is braced a flat ring, which forms 
" an internal flange within the ends of the said cylinder. The 
'' flanged ends of the tubes form.ing the legs and standards of the 
'' posts or pillars are fitted within the ends of the said connecting 
" boss, and are fixed therein by rivetting over the ends of the said 
" boss on to the edge of the flanges. Apertures are cut in the 
" side of the connecting boas to admit the ends of the side and 
" end rails of the bedstead. The said raila are cut taper at their 
" ends, and are inserted into the saidbossthrough these apertures 
" and abut against the plate intersecting it. The posts can be 

I * ornamented and mounted in the ordinary manner." 

[Printed, 1(W. DniwlnK.] 

A.D. 1861, April 19.— N" 963. 

IMACLaREN, Robbht.— (Prootsimioif proieciion on^y.)— This 

I invention has for its object a simple and efficient mode of jointing 
IT connecting together the ends of socket pipes, or as described 
y the inventor, pipes formed with the ordinary spigot and faucet, 

t Knd turned respectively externally and internally according to the 

fiuual method. 

" In addition, however, there is formed a groove upon the 
" turned part of the spigot running round it, and when the pipe 
" lengths are to be connected, rubber, hemp, or other compressible 
" packing is placed in this groove in such a way as, when free, to 
• project slightly above the turned surface. Theu.'wVwi.'ilttttwjvii*. 
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** is driven liome into 'its faucet^ the rubber or other packing 
" becomes compressed and renders the joint perfectly tight. The 
'* groove may be at the extreme end of the spigot, and there may 
** be two or more grooves similarly packed at each joint." 
' [Printed, 4tf. Drawings.] 

A.D. 1861, April 22.— N« 993. 

BOURNE, Edward Douglas and DAVIS, Paul.— This in- 
vention relates to the manufacture of grooved cornice poles and 
curtain rods and laths, and to the metallic slit tubing used for the 
purpose. This tubing has a slit throughout its whole lengthy 
which opens into a small inner tube that forms a groove for the 
runners by which the curtain is suspended^ the edges of the inner 
tube being soldered or brazed to the edges of the outer tube or 
rod. In some cases both the inner and outer tubes are made out 
of one piece bent to form upon a grooved mandril^ and passed 
successively through suitably shaped dies by means of a draw- 
bench ; and instead of making the outer a perfect tube, the small 
slit tube may be formed out of a narrow sheet or ribbon of metal, 
the edges being bent back to form the edges of the groove and 
segmental portions only of the larger tube. 

Metallic fluted rods and poles are also produced by means of 
dies and a draw-bench, the edges of the seam being left open to 
receive the small slit tube, which is soldered in between them. 

For curtain laths the small slit tube is used alone, and attached 
to the wood lath by means of screws. 
[Printed, 8d. Drawing.] 

A.D. 1861, April 25.— No 1029. 

SCOTT, George. — ^This invention relates first, to the con- 
struction of steam engines of the oscillating class; second^ to 
cooling and condensing exhaust steam ;" third, saturating highly 
superheated steam, with vapour of water mixed with oil or tallow 
for lubricating purposes ; and fourth, the means of connecting the 
pipes or tubes of steam generators, surface condenser^, the pipes 
in hot houses, and other places where it maybe required to remove 
them expeditiously for repairs or otherwise. Two modes of 
jointing pipes and semicircular bends are described. According 
to the first mode, the ends of the pipes are V- formed, and the 
ends of the bends are correspondmgly Tece&&ed, and being placed 
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in position relatively, they are drawn fluid-tight together hy nut 
bolts, which, pasa through the pipes and atcaight out through the 
curved hack of the hends respectively, the bolt head being outside 
one bend, and the threaded end, paasing out through the other 

I 'Xeceives the nut outside. 

I ' Aocordinit to the second mode of connecting pipes and bends, 
lliBir ends are prepared in the same manner, being V- formed 
respectively to fit one into the other, and are either drawn together 
by short bolts which pass through a hole drilled completely through 
the center of the curve of the bend, auch holt head being held by 
a plate the ends ivhereof catch Bg^st projections on the pipe ends, 
or their ends are respectively brought into fiuid-tight contact by 
a kind of yoke or strap furnished with clawa, which engage with 
projectiona on the pipes; the yoke Eta over tie bend, and by 
means of a screw which passes through its curved end, and preasea 

' Tipon the curved back of the bond, the ends of the pipes are drawn 
' o the ends of the latter, and fluid-tight joints are effected. 

[Printed, 1«. W. Drawings.] 

A.D. 1861, May 21.— N" 1291. 
UENNONS,Mab.c Antoinb Fban^ois.— (,i commanicationfrom 

m6f. B. Lavril.) — The otqect of this invention, relating to amethod 
connecting or jointing pipes end to end, is to he able in laying 
' "them to follow the sinuosities of the locality without having re- 
course to elbows or bends ; to make the joint internally almost 
imperceptible; to compensate expansion and contraction; and to 
correct rigidity and consequent liabilitj to rupture at the joint. 

Around the end of one pipe there is formed a projecting bead 
or collar grooved on its periphery to receive the inner edge of an 
india-rubber washer, at the back of which looaely upon the body 
of the pipe, is placed a movable ring, furnished at its opposite 
Bides witli bolt lugs. The end of the other pipe to which it is to 
be connected has the form of a shallow socket, with corresponding 
projecting lugs, and contains a recess to receive the eitreme end 
of the other pipe, and a surface or seuting against which the 
washer is forced when, by means of the lugs and nut bolts, the 
movable ring is tightened up against the india-rubber washer, 
forcing the latter against the seating in the socket, and causing 
its lateral dilation, so that its periphery is extended and forced 

_ ^utwarda against the socket walls. BjtliiaaiK4.tva\i'oi.Vi*VOTiRii 
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in elastic, corapensatinK, and hermetical pipe-joint " 
the arrangements being capable of modiScation. 
[PrintMl.lOi Brawin?.] 
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A.D. 1861, June 7.— N» H42. 
HARLOW, Robert. — This invention relates to the construction 
of multitubular bridges adapted to steam boilers jtenerallj, and to 
the construction of heating tubes or cylinders, which are disposed 
"n alternate diagonal positions across the flues of the steam boilers 
which are constructed therewith internally. 

The bridge is made of boiler plate, and excepting a narrow 
opening at the top between it and the bottom of the boiler, it 
occupies the entrance to the flues ; it is in communication with 
the boiler, and is filled with a number of tubes, which are set into 
the plates that respectively form its front and back, 30 that the 
fiery draught streaming from the ftirnace, passes direct through. 

: bridge into the flues, excepting that portion which takes 
through the narrow opening at the top ; by this means a constant 
circulation of the water ia caused to pass through the bridge, 
which assists the boiler in generating steam. 

The heating tubes or cylinders are made 6 inches in diameter 
and by preference of steel with hemispherical ends ; in length 
they are somewhat shorter than the diameter of the boiler flue. 
They are fixed altematelyin opposite diagonal positions atregular 
intervals across the flue, there being about twelve of such eyVindric 
tubes in each fiue of a full sized boiler, the ends of each respec- 
tively communicating with the water in the boiler by means of 
small tubular connections at each end, and when necessary for 
cleaning, repairs or otherwise, are capable of removal. 
[PrintBd.lCld. Druirings.] 



A.D, 1861, August 3.— N 1924. 
BISH, George and DREDGE, Jambs. — (Profixional proleelion 
only.) — This invention relates to a mode and apparatus for form- 
ing or bending pipes made of fibrous and other materials and 
substances; it is also applicable to the bending or curving of 
metallic pipes. This method of bending is effected by the use of 
a series of rings, which are sei-erally broader at one aide than at 
the other; these rings are placed close together upon the pipe, 
"o tbattbeie broadest sides are in con^art. tVie \n5ea are then 
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softened by heat, and by meana of serewB or other contrivance, 
are bent bo as to cause all the narrow sidea of the rings to close 
togetber, and aseume the required form. These rings may be 
abo employed internally during the operation, and in order to 
prevent the coUapsE of a tube whilst undergoing t!ie bending pro- 
cess with the rings placed externally, coiled wire may be used as 
a support for the inside, and afterwards withdrawn. 
The invention also relates to the making of bends or bent pipes 
fat successive laminie of non-metallic substances, such as paper, 
K Unen, Sic, upon collapsible mandrils, and to various methods of 
eating, applyinf;, and working auch substances into the form 

[Printed, *d. NoBmwiDBS.] 

A.D. I86I, August 14.— N° 2020. 
I DURAND, pRANifOiB. — [Provisional protection only.) — This in- 
I vention relates to the manufacture of metallic tubes without 
I aeams, by casting them severally in a mould containing a core 
I specially arranged to permit of the free escape of the air when the 
I molten metal is run in. For this purpose round the core is dis- 
posed longitudinally a number of metal rods or staves side by 
side in close contact, or when a lesser number of rods is need, 
they are covered with wu^ closely coiled round the core from end 
to end. When the tube is cast, it is placed in a strong metal 
mould and compressed by drawing in succession through it a 
I number of rods, each having a conical head piece or knob pro- 
I gressively in relation to the others increasing in size, the smallest 
being used first. After this part of the process the tube is ope- 
ratfid upon eitemally by drawing it through suitable dies or 
plateE at a draw-bench, fixed mandrils or rods with conical heada 
being employed to support the interior. A number of tubes pro- 
gressively graduating in sine and placed one within another may, 
when BO arranged and the innermost tube filled with any suitable 
malleable metal, be all operated upon at the dmw-bench simul- 
taneously, 

[PrlQlcd, lii. KoDrawingsO 



A.0. 18G1, September 5.— N" 2213. 
I BENNETr,FREDBEiCK.— This invention relates to an h^dt 

is or apparatus adapted for makiiig \eai or o'Avtx wRx tokS:^ 








<fc^ :^»VK^ Tve .-Hiti^rt -in ifiMi^ iran. -iie 
^^Hfffjhf n *ii^ :nmuUf(\ md .msn- '.ise 

^m$^1m^^^^ iSlim^^»0t0» tw^ahm eas^jisi. l iiiiififiii, ami laa 
fNl(Mi#*^ |)^)>^^ <M0ii^^n»p«v^ file cn&eGHBaRiziade of 

mii ftirt ^ IM? <^il»^ y/jiWjHk »» iBk4wilSi yvwder faoL & fimnd. 
Iffcl I^l4i«»l*r <MfMr k #M* <9'Mt<(rl «!r eaoesfi^ ntrrnalTf vi& 
( y iU ti ^ i iy <^^ m^Mif^^tHmf rtrnMk, UaA fx odier «ft metal, cidber 
^ <m I< » <« ^W ^ ftt^Hm^ hy iMrt i/> efUbl>Ie it to cnmftmr, and 

Pipm Mfh IfiW f//f mAttmj pur pot u are made bj mitird i liig 
kthHUur H4ffU$ 11^ wWti fn lead or ^ber foft metal, gnfclB-pcidM, 
MMWi^/M/</ t^fifiMrfy, a»d earthenware, tuA tabes beini^ in tiie 
MnMfJff^ ^rftHmm imtrntA mnuiamrtlj tbroogb rollers wi& gra- 
/lll»(t^l t(rof/f$mt iff m*4*Am\m^ io anr/ther metbod, tbe metal or tiie 
olM#i^f rrffii^dl rria/ b^ fr^cr^l thrrmgh an annular opening or die 
\tf Up\9ii^%i\t^ fft /Hbirr ^frtmnuu. ** In tbis ease the piston wfaidi 
^^ 4isr/4«r ^htt //Kri«J //r plaAiio material throogb tbe annular spaee 
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" the end of which a mandril ia fixed o! the required size, but 
" smaller than tlie hollow bar; through this bar or pipe the 
■' wires intended to be incorporated are pasBcd, whicii are drawn 
" through apertures or holes at the end of the bar, and passed 
" outside or surrounding the mandril. Betwen and around such 
" wires the metal or plastic material ia foroed before entering the 
" die. Twist may be communicated to the wires by causing the 
" hollow bar through which the wires are passed to revolve, 
" oartjing the wires around with it." 
QPrinted, luii. DrawlnK.] 

A.D. 18G1, September 23.— N" 2J30. 
COMER, Charlbs, junior. — {Proviiitmal protection only,) — 
This inventioa relates to the manufacture of metallic tubes and 
the application thereto of a process of combining metala and 
allojB of metaJs described in the specification of a patent granted 
to this in\'entor and Daniel Stone, and bearing date April 5, 
1861, No. S36. The tubes are to be used ia the construction of 
bedsteads and for other purposes, and they are made by bending 
sheets of metal over a conical roller which is ftirnished with a 
groove. " One edge of the metal sheet ia placed in this groove, 
" and when the roller is turned round the remainder of the sheet 
" of mettd is bent into a tapered tube ; the edges are then brazed 
" or otherwise secured together. The end of the conical roller ia 
!* raised to allow the tube to be taken off." 

[U,"In making ornamental tubes, either t p ed th wis 

FWh flutes or spiral ribs or other design n th ir urfac th 
H flheet of metal is [lassed between two llers th urf f 

Fwhioh ate made with projections and dep p ndi g 

B'to the design to be produced." 

~ CPiinted.W. NoDmwiuitaO 

I A.D. 1861, October 1.— N" 2444. 

loSOURD. Obcar Octave.— (/I cmamvmcaHoti from Jults 
I ^pemoine.) — This invention relates to a method or coupling for 
ing or connecting together the ends of pipes, formed with 
r sockets or flanges, which are held together in the usual 
jwybj bolts. The ends of the pipes thus connected are enveloped 
Wfiff a kind of coupling box, elliptical in shape, and futtosd. "K^ftla ^ 
K neck at each end to fit on to the conlignoaa etiia tea^wiw^ >S. 
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' the two pipes. This boi: of wood or cast iron is made in two • 

longitudinal ports or halvGB, which are jointed together, and when 
I closed aod fastened bjr a pin, a cavity is formed round the meet- i 

^^^H ing ends of the two pipes, which cavity through a cup-formed 
^^^h orifice is filled with a kina of cement or substance called the 
^^^B " sealing" ageut, whicb in cooling acts round about the joint, 
H^B ^^^ renders it tight and sound. In many cases the sealing agent 
I consists of sulphur in a state of fusion, uaed either alone or 

mixed at a high temperature with peroxide of iron, red or yellow 
ochre, or other similar ingredient ; soft metallic aud other sub- 
stances may also be used for the purpose. 
CFrintcd, §(f. Dmring.] 

A.D. 1861, October 10.— N" 2533. 
CHRISTOPH, Louis, HAWKSWORTII, Willia 
HARDING, GusTAVus Falmsb, — lliis invention relates to tEe 
manufacture of cylindrical, conical, or other form of tubes, from 
pure and highly ductile steel, first cast in tubular ingots, or 
formed in cylindrictd blocks and made tubular by boring. The 
process comprises drawing and rolling, or both processes com- 
bined. For drawing and rolling tubes of uniform diameter a 
mandril witli two or more swellings or enlargements graduating 
in sixe is employed, the smallest enlargement coming into action 
first. The draw-pkte " employed with these mandrils is made 
" considerably thicker than the ordinary draw-plate or wordle, 
" and has a conical draw-hole or aperture therein to correspond 
" to the graduated sizes of the enlargements on the mandrill, 
" In the making of conical or tapered tubes, such, for example, 
'* as are required for gun bstrels, we employ a conical mould or 
" matrix, into which a tube is introduced after it has been rolled 
" to a tapered form, and through this tube a mandrill similar to 
" the one above described is drawn, so aa to expand and elongate 
" the tube until it entirely fills the conical mould or matrix, the 
" result being a conical tube with a cylindrical bore. This tube 
" may have rifle grooves indented or drawn therein, in lieu of 
" cutting such grooves, by using a mandrill having suitable pro- 
" jections thereon, and to which a jiroper rotatory motion is im- 
" parted during the time it is being drawn through the tubo 
" or barrel." When large pieces of steel are operated upon, 
a succession of mandrils and apertures gradually decreasing in 
diameter are emjiloyed. 
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Drawn conical Bteel tubes are first subjected to the drawing 
procees, and then pnased througb. a pair of rulh having tapered 
grooves or channels, a roandxil being employed internally to pre- 
vent CTDshing or flattening. Tapering tubes of any required 
transverse sectional form externally and cylindrical in the bore, 
may be produced by this process, a mandril being subsequently 
drawn through tbem. Gun barrels tnay be rifled by compreBBion, 
the grooves in the barrel, which is caused to rotate during the 
process, being formed by projections on the mandril, the tube or 
barrel during the smoothing and drawing through operation being 
^to prevent its enlargement) firmly secured in a matrix or mould. 
^^ [Printed, ItW. Drawing.] 



■ A.D. 1861, October 19.— N" 2614. 
BOURNE, James, and KIDD, Edward.— This invention 
relates to machinery adapted to perform " the breaking down or 
" reducing " part of the process in the manufacture of seamless 
tubes and cylinders from tubular ingots or masses of metal or 
metallic alloys, by means of two rollers, each of which has a 
hollow or concave suri'ace, and instead of being mounted in 
parallel position their axes (one above the other) are disposed 
relatively at right angles, so that the top roller is transverse to the 
roller beneath ; they are caused to revolve by suitable gearing, 
and the tube on which they operate is placed upon a mandril 
and passed between them in a diagonal direction. Tl)e combined 
action of the rotating rollers imparts a spiral direction to the 
grain of the metal of the tube, by reason of its being compressed 
between two bodies revolving in opposite directions, and diagonal 
to its line of progress. The distance apart of the two rollers is 
regulated by suitable setting down screws, and the reducing and 
lengthening effect is produced on the tube by a quick succession 
of passes between them before the metal has time to cool. Tubes 
and cylinders so rolled do not fasten upon the mandril, and they 
do not require reheating during this part of the process, which 
is finished at the draw-bench in the usual manner, or in the case 
of large cyUnders, by rollers with plain surfaces, the axes of the 
cylinders and rollers being disposed for this finishing part of the 
process relatively parallel. 

■ [Printed, U. Uiuwiiiiis.] 
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A.D. 1861, October 26.— N» 2691. 

TAYLOR, William. — This invention relates to a mode of joining 
or connecting together the ends of flanged pipes by means of 
dovetail cottars and keys, in lieu of the ordinary bolts and nuta. 
Instead of the slotted openings which are usuaJly formed in the 
flange at each end of a pipe for the connecting bolts, the openings 
^ve a dovetail form, their narrowest part extending to the peri- 
phery of the flange, which is cut away and when the meeting faces 
of the flanges of two pipes are with an intermediate packing 
placed in position to be connected, the dovetail cottars are passed 
through the dovetail openings in the flanges in the direction of 
the length of the pipes and drawn tight up by keys driven through 
slotted holes in their ends. Pipes requiring to be laid in a 
position deviating from a direct line, have also annular packings 
placed between their meeting flanges^ but the surfaces of such 
packings are relatively more or less inclined according to the 
new direction required to be given to the line of pipes. 
[Printed, 6d. Drawing.] 

A.D. 1861, November 5.— N« 2773. 

LIVESEY, James. — (Provisional protection only.) — ^This inven- 
tion, relating to a pneumatic apparatus designed for signalling 
or communicating in railway trains, and to a mode of coupling 
pipes, consists, as regards signally, in sounding whistles whereby 
communications may be made between the guards, driver, and 
persons in a train. A system of pipes extends throughout the 
train, and in each guard's van, and in any other convenient 
carriage, is fitted a bellows and whistle, connected by lateral 
branches to the main pipe, which also communicates with the 
lever handle of the engine whistle by means of the piston rod 
of a small cylinder, fitted at the end of the pipe. The above 
arrangements may be modified. 

** The pipes are coupled in any convenient manner, or by a 
socket lined with india-rubber or other suitable yielding material, 
into which a bush with a slightly enlarged end fits. This 
improved coupling may be used for connecting gas and other 
pipes; the advantage it possesses over other couplings is that 
" it can instantly be connected and disconnected.*' 
[Printed, 4id, No Drawings.] 
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A.D. 1861, November 9.— N" 38H. 
COWAN, David. — Tliis invention relates to the construction & 
" pneumatio subaqueous tubea for pasaenger or goods trafBc, 
and to the apparatus employed for making them. These tubt 
are conatructed with atavea of iron, wood, or other 
solid or hollow. They are held together by a continuous i 
band, wrapped Bpiriilly round by the apparatus as the tube i(bl 
formed. The staves are arranged longitudinally side by aidcl 
round a mandril, each one breaking joint with those beside i 
after the manner of jilacing' bricks when constructing an arcli^fl 
" Encircling the staves thus arranged is a ring carrying a aerid I 
' of rollera within its interior circumference for the purpose M 
" pressing the staves firmly together. Immediately behind th3 
■' ring is another which revolves round the tube, and laps spiraln 
" round it one or more bands of iron, and it is driven by meaiil 
' of one or more endless screws and screw wheels; this ring il 
' permitted to move only in the direction of its circumference J 
' that is to rotate, all lateral motion being prevented by suitabH I 
' hearings or abutments, and a projection fixed to the said ring I 
n contact with the edge of the iron as it is wound on thg ■ 
' tube; this projection not only keeps the coils well togeOieCfl 
' but thrusts the tube forward," at the rate it is completed, thof 
band acting as the thread of a screw. By this means the tube f 
may be projected into the wat«r as it is made, and if the staves I 
are made hoUow, it may he caused to float more or less by thfl I 
admissioa or withdrawal therefrom of wat«r. 
LTrinted, lOJ. Drawing.] 

A.D. 1861, November 11.— N" 2827. 
STEWART, David Yoolow.— This invention relates 1 
construction of the patterns and cores employed in the casting (4 1 
metal pipes and articles of similar form, to drying the moul^ f 
and cores, and to a method of clearing the cores from the pipe* | 
after the casting is made. 

The patterns for pipes, etc. are made contractable, so that whea 1 
moulded in a vertical position they are easily drawn out of th* I 
sand ; they are made tubular of metal with a longitudinal aliii; I 
the edges of which are bevelled in both directions to t 
dovetail wedge or tapering strip, which when forced iu ei^aud* I 
he pattern to the diameter requiied tot ftvc cai^vQ%,'M ' 
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witbdrnn-D after the moulding process pennits it to contract; 
core boxea are made upon the tume principle for expansion uid 
contiaction, BHil aXtcr the costing h made, the sand of the core ia 
removed from around the core bar by a pendant banU'Saw, which 
baa vertical action, and being carried round the common center 
of the core gradually cuts away the sand. 

The ramming of the sand into the cylindrical mould and core 
' boxes wbiUt in a vertical poaitioa ia effected fay a piston working 
in an inverted steam cylinder vertically disposed above the mould 
box, the rammer consistinff of a circumposed series of rods 
depending from a ratchet wheel, which is mounted to revolve 
intermittently on the end of the piston rod ; the steam cylinder 
being counterbalanced by weights, rises gradually as the sand is 
rammed into the mould ; the cores are also made in the same 
manner, the mould hoxea and the other apparatus being carried 
vertically on aeparate trucks, which run on two lines of rwlway, 
a high and low level, so that the metat pattern can be brought 
into position beneath the mould box to be raised therein, and 
after the mould is made lowered by the same means ; the cores 
are carried on trucks, and introdaced and adjusted in the same 
manner. 

[PrinWd, 10(1. Drawing,] 

A.D. 1861, November 12. -N" 28^3. 
JOHNSON, John Henry. — [A comiaunicalion from Joseph 
Harrison.) — This invention relates to a, peculiar kind of wire 
packing ring of copper or other metal that will yield to compres- 
sion, and is adapted for use in jointing or connecting together 
the ends of steam, gas, and .water pipes, and for other similar 
purposes, This ring at one point in its circumference is sepa- 
rated by a cross cut. It is disposed in an annular groove cut in 
the meeting surface of the end of one pipe, the meelio); end sur- 
iaceof the other pipe being (^uite plain. The ring when placed 
in the groove should be somewhat too large, but when the pipes 
we drawn together it is forced fairly into the groove and the 
parts separated by the cut are jammed together. By this means 
the surface of the ring is compressed between three trigonal 
points, viz., the two sides of the groove in the end of one pipe and 
the plain meeting surface of the other, and thereby, as stated bf 
the inventor, a tight joint is effected. 
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" In all cases the rinf; aliould be ali^htly larget in diameter 
" than is required for the actual joint before it is compressed by 
" the tighteninjf up of the two halves of such joint, ao that the 
" compression of the two parts of the joint will at the same time 
" effect the tight closing of the split in the ring and so complete 
" the efficiency of the entire joint. Any seotion of ring may be 
" used with any form of groove or angular surface, provided 
" such ring and surfaces be so constructed as to effect the closing 
" of the ring by the compressing together of the two junction 
" surfoces." 

ITriatfld, Bd. Brawintr.] 

A.D. 18G1, November 14.— N" 2868. 
HEAP, William. — (Promsional protection oniy.)^This is tlu 
invention of an instrument adapted to the transverse cutting of 
metallic pipes and bars. It " consists of a frame nith an opening 
" in it, through which the pipe or bar to be cut passes; the 
" pipe or bar is held in the frame between rollers, and at o 
" side of the frame is a screwed boas for the bush of the handle 
" which is made with a spindle acting on a sliding stud, to 
" which one pair of the rollers is connected ; and at the other 
" aide of the frame is the cutting tool, which is acted upon by 
" the spindle of the other handle, the bush of which is also | 
" screwed on a boss. The instrument is turned round by the I 
" handles above referred to, in order to cause the cutter to act 
" the pipe or bar." 

" The above is a convenient mode of constructing the improved 
" instrument, but the details may be varied." 
[Printed, «. No Drawings.] 

A.D. 18fil, November 23.— N" 2944. 
WEEMS, John. — ^Thia invention relating to the manufacture rf ] 
tubes and articles of zinc, and to coating or plating such and 
other metallic surfaces, eonaists in ; — 

1st. Making tubes of zinc either by rolling or drawing out s 
primary block or cylinder, or from sheet zinc cut to the required J 
form, and made cylindrical by any convenient means, such sa J 
ivith dies or roUera, lap jointed and soldered and drawn throagti I 
dies, the metal being annealed and rendered ductile previous t 
working it, and during the process the metal, as also the diei 
rollers and apparatus, are to be kept in a heated state. 
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The tubes thus formed are to be " coaled or plated with metal, 
" which is done by immeraiog tbcm in suitable ohemical soln- 
' ttoDs. and precipitating the metal oc metals with the aid of a 
" galvanic battery. Zinc tubes formed in this manner perfectly 
md cylindriciLl, and subsequently plated with copper, 
'' tin, brass, or other metal, are applicable to numerous purposes 
' in the m'Cs for which cupper and brass hare heretofore alone 
' been used, and to which zinc has not hitherto been applied. 
'' These tubes may also be plated with silver or gold, or be other- 
tise decorated with transparent colours, either by the stencilling 
ir printing [iroceases, so as to be available for various deooiative 
' purposes, as for example, balustrades, parts uf metal beadsteads, 
' picture rods, and many other purposes where metal tubing 
'' forma the princijial or secondary portion of the constructive 
« details," 

2nd. Coating or plating zinc mouldings and other articles of 
" struck work," the object being to render their use more general, 
to protect the «inc ftom atmospheric influence and admit greater 
Bcope for artistic decoration. 

^rd. Relates to the manufacture of articles of sine or zinc alloy, 
and to subsequently rendering such articles "aeid-proof, by 
" coating them with any of the metala or metallic alloys which 
" are capable of being precipitated by galvanic agency or other 
" equivalent means. In this way many of the articles which 
" now manufactured of expensive metals, may be replaced by 
" vessels comparatively inexpensive, and at the same tim« 
" effiwent in practical use." 

[Printed, 4il. No. Drawings.] 

A.D 1861, December 2.— N» 302-1. 

RALSTON, Gebahd. — (A cotamanication J^om Jacob Snider, 

funior.) — This invention relates to the manu&ctura and appli- 

I tetion of an anti-corrosive composition, suitable for coating or 

I covering ships, iron plates, and articles liable to oxidation. This 

I .composition consists of amorphous graphite in a finely powdered 

itate mixed with oil and beeswax in the following manner : — 

The powdered graphite is put into a vessel or miser capable of 

I 'being made worm by a coiled steam pipe or otherwise. The oil 

J {raw Unseed) is first added in the proportion of 1 lb. of oil to 3 lbs. 

i' of powder, and when they are thoroughly mixed together, the 

a Lot melted state i3&dded,vVic ^lo^ut^utv of the latter 



li ore I 
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being 1 lb. of wax to every 10 lbs. of the powder. The hees-wrf 
is to be thoroughly mixed with the oil and powder, and when thk 
compound is cold, it is to be ground to a suitable conBiatence ia 
a paint mill, additional oil being added if ncoessary. The com- 
position is appUed to iron plates and hulls of veasela which are 
he previously heated, and when applied to wooden ships the coi 
position ia used as hot as possible, the wood being entirely free 
from moisture. 

For the purpose of preserving iron pipes againat oiidation an4' 
" tubercles " the inventor aays : — 

" I propose to take the pipes hot from the castiog, 
" tliey can be freed from the sand, and, before they cool sufficiently 
" to allow any atmospheric moisture to set upon them, to plunge 
" them into a bath of the '' graphitic composition." When cold 
""' d the coat of the graphitic composition has " set " dry, thrf 
ould receive a stout coating of the graphite paint." **' 



I 







A.D. 1861, December 6.— N" 306G. 
RUSSELL, John Jamks and BROWN, Bludett Lambtoi^ 
— This invention relating to the manufacture of taper tubes, 
more particularly to the dies employed in combination with "a. 
draw-bench. These dies have the form of grooved rollers or 
segmental portions of grooved rollers, with axes mounted to 
revolve in bearings, one roller or segmental die being horisontally 
placed above the other on the same vertical plane, so that the 
groove of one roller or die coincidea exactly with the groove of 
the other. To the rollers or dies a slow rotating motion is im- 
parted, and thig is limited to a portion of a revolution and made 
uniform by tooth wheels, which gear together and are fixed, one 
on the axes of each die. The grooves in the dies gradually 
decreaae in breadth and depth from one to the other end of their 
action, so that the size of the die-hole formed by the meeting 
of their respective grooves whilst they slowly rotate, gradually 
diminiihes from one extremity to the other. The speed at which 
the tube is drawn through the dies, is much greater than the 
speed at whiah they revolve, and must be adjusted in relation 
thereto, according to the length and araouut of taper required in 
the tnbe. 

When it ia desired that one portion of a tube shall bi»i.'o.yt'OTi& 
Sametei throughout its lengtt and t\\e oftiw -^tsrtxaw \».->f!im%- 
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tbe slow rotatiDpr movement of the dies is suspended whilst that 
portion of the tube required to be uniform is drawn through. 

The arrangements of the draw-bench or machinery, and the 
manner of rotating the dies may be varied. 
[Printed, l(kf. Drawing.] 
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A.D. 1862, January 8.— N° 62. 

JESSON, Samubl, BXTSON, James the younger, MOORE, 
John the younger, and ROBERTS, James. — (Provisional protec' 
Hon only,) — ^This invention, relating to the manufacture of gun 
barrels and wrought-iron tubes, is stated by the inventors as 
follows : — '* We take a bloom of wrought-iron, and heating in a 
heating furnace, we pass it through a pair of grooved rolls, by 
which it is elongated, and its diameter reduced. The billet 
thus produced is passed, while still hot, through a second pair 
of grooved rolls, the grooves in the last-named rolls having such 
a figure that they give to the billet the shape of a semi-hollow 
cylinder or half tube, the interior being nearly semi-cylindrical, 
and the exterior having three or more planes or sides. The 
edges of the half tube are not plain, but have each a bead or 
rib running along its whole length. We take a second billet, 
and by grooved rolls we roll it into a shape similar to that last 
described, excepting that in place of ribs or beads running along 
the edges, we make grooves or depressions in the edges of a 
figure corresponding to that of the beads or ribs on the first 
made half tube. We take the two half tubes and place them 
together so that the beads or ribs on the edges of one engaged 
in the grooves or depressions in the edges of the other. The 
two half tubes thus fitted together are heated in a mill furnace, 
the partially formed tube resting on one of the planes on its 
^^ outside. It is heated to a welding heat, and when properly 
'^ heated is removed from the furnace and passed through a pair 
of grooved rolls, by the pressure of which the two half tubes 
are welded together. The half tubes or moulds may either be 
welded together in the. same works, or supplied to gun barrel 
and tube makers to be welded together by them. Instead of 
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" making both ribs or beads on the edges of one hiilf tube d 
" mould, and both depressions in the other, each half tube a 
" mould may have a rib or bead on one of its edges, and i 

^P depression in the other." 

^p. [PriDted. 4d. So Dmwmiti.] 

W A.D. I8G3, January 14.— N» 102. 

HUGHES, Ebbnezer William.— The object of this invention 
ia to improve the construction in wrought or malleable iron of 
tubes and cyUnders for eufjineering, and architecturul structures. 
These tubes and cylinders are made with one or by combining 
two or more platea of the metal beat crosswise to form segmental 
divisions, except the two marginal side edges of each plate, which 
are turned outwards iu a direct line iiom the center, whether the 
tube be circular or elliptical, but if required to be polygonal - 
square, or other transverse configuration otherwise thun curvet)^ I 
then the bending of the plates is not required. The marginal 
edges thus turned out form longitudinal flan(fes to receive the 
rivets which fasten the plates together, and in the finished tube 
the flanges rivetted together prcgect radially in longitudinal lines. 
" In order to join the ends of the several parts of a cylindrical 
" or other column or tubular support, and also in order to 
" produce projections therefrom with a Wew to the columns or 
" supports being connected to other parts of an engineering or 
" architectural structure, a short tube or cylinder with an outel 
" flange is introduced into the end of a section or portion of ft ■ 
" column, and is fixed therein by rivets."' i I 

[Piinled,6rf. Dr»wiuB.] 

A.D. 186:^, January 14.— N" 104. 
JACK, James. — (Provisional proleclion only.) — The object of this 
invention relating to the preparation of cores for moulding and 
shaping metals " is to supersede entirely or partially the use of 
" hay, straw, and other like fibrous bauds and materials in the 
" running or making of cores for moulding and shaping metals, 
" especially such as are prepared for the citing of pipes, cylia- 
" ders, retorts, and other like hollow ware, by substituting cheap 
" and effective material capable of being used a number of timi 
md of a nature that will assist in drying the said cores ' 
B this purpose metallic or otiier chains are used or ajiplied. 
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taking ihe place of the haj, straw, or other fibrous bands 
oitirely, or being used in coiinectiim with a small qoantitf of 
tly said fibrous materials. Perforated, unperforated, or solid 
" core bars or centre pieces may be used, and with anj of these 
*' the chains may be applied spirally, longitudinally, oroUierwise, 
as the air is equally drawn ofip, and the strength and thickness 
uniform throughout, whilst in some cases the core bars and 
centre pieces might be dispensed with. The loam is run on or 
pressed over the chains, and the whole dried and finished in 
•• the ordinary manner.** 

[Printed, 4J. No Drawings.] 

A.D. 1862, January 24.— N« 183. 

CORNFORTH, John, and SMITH, Benjamin.— This inven* 
tion relates to machinery or i^iparatus designed for boring or 
drilling gun barrels, tubes, and articles having transven^iely either 
a cylindrical, polygons!, or other configuration. For thcae pux^ 
poses three machines are described, consisting of : — 

1st. A machine constructed to act on the principle of a boring 
Mtie, having two headstocks disposed side by side on a ain^ 
horizontal bed, whereon are also mounted, a double rest for 
•supporting the boring tools and the outer ends of the bars which 
when bored form tubes or bsrrels, and a double sliding rest which 
carries the boring tools, and is moved along the bed in the direc" 
tito of the parallel axes of the lathe or machine by a revofadng 
•crew, the inner ends of the bars fitting into socketted noezles 
formed on the ends of the axes or spindles, and turning there- 
with. This machine operates on two bars simultaneously. 

2nd. This is also a duplex machine with two headstocks 
moimted on the highest end of an inclining bed. In this machine 
the boring tools are fixed projecting from the spindles or axes .aiid 
revolve therewith, and the burs which are bored, are fixed in a kind 
of sliding box or carriage which is advanced along the bed ag^juost 
the boring tools in a direct line parallel with the two axes, by a 
rHek and pinion. The sliding carnage is made in the form o^ a 
hox to contain soap or other water wherein the bars are submarged 
during the operation. 

drd. This is a kind of duplex vertical drilling machine« also 
coDstruoted to bore two bars at the same time. The boring tods 
Mre rigidly fixed projecting upwards in cylindrical cases^ and the 
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bars arc respectively disposed, in two revolving cyliadere, vertical^ 
mounted in a cajriago, which, is caused to slide downwards in the 
direct vertical lines of the two boring tools, by a rack and pinion. 
Thd coses which contain the boring tools are to he filled with, soap- ' 
water, into which, as the operatton progresses, the revolving 
cylindetH which contain the hars descend, so that the tools operate I 
beneath the surface of the water, and the borings gravitate to the 1 
bottom. 

LTriiitod, Is. fid. I>m\™igs.] 

A.D. 1862, February 13.— N" 391. 
McCONNELL, James Edv/ard.— (Provisional proteclim only.) ' 
— This invention relates to the construction of fire-bars fot | 
furnaces, and tubes for locomotive and other steam boilers :- 

1st. The fire hars instead of being made level or straight on i 
the upper surfece have a convex form, and instead of being dis- 
posed lengthwise of the furnace, they nre ranged side by sida 
across it. 

2ad. " Relates to a peculiar manufacture of the tubes ci 
" ployed in steam generators of all kinds, whereby they a 
" rendered more durable, and are better protected against the 
" action of the fire. For this purpose I propose to line the tubal , 
" with zinc, spelter, or other hard metal applied either i: 
•' form of an inner tube, or otherwise coated over the interior of 1 
-' the tube's surface during the process of their raanufaottire, o> 
•• afterwards." 

rPrintod, -Id. No DmwingB.] 

A.D. 1862, Fehruary 25.— N° 513. 
GUYET, PiERBB Joseph. — (PTovisional proteclion only.) — Thii I 
invention relates to an articulated coupling designed for coip-J 
necting the pipes between locomotives and tenders, and applicablo^ 
to other antdogous purposes, the chief feature conwsting in t 
use of two thick elastic india-rubber stuffing collars, which i 
deposited in recesses formed in the ends of a short union 
coupling pipe, and through which pass into the chamber of thi]^ 
coupling pipe, the ends of the two pipes respectively of the loot}- n 
motive and tender, between which the connection is to be made.'r 
The two elastic stuffing collars fill the recesses in the ends of tliej 
coupling pipe, and when pressed upon endwise by flanged ai 
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capB or gl&nds, they Me caused to apread lat^raU)-, and fit closely 
round the ends of the pipes, retftining, by reason of the thickness of 
the material, their elastic flexibility, so that, although the relative 
position or direction of the two pipes may constantly change, as 
also the diitance between them vary, the ends of the pipes sliding 
freely throiiah the stuffing collars, a fluid-tiRht joint under all 
changes of position is maintained. The coupling' when diqointed 
is held oa the end of one of the pipes by an annular nut, ftat 
pipe end being screw-threaded extcm^y, and theendof tbeother 
pipe ia easily withdrawn after the coupling bolts which secure 
the caps are unscrewed, the end pressure on the stuffing being 
thereby removed. 

[printed, Brf. Urawing.] 

A.D. 18fi2, March 12.— F° 6frl. 
DE NORMANDY, Alphonbb Rbne le Mirb.— This inven- 
tion has for its object an improrement in the method of comiect- 
ing gas and other pipes which are made with plain ends without 
either sockets, flanges, or projections. In order to connect two 
pipes, two loose collars are slid, on one the cud of each pipe, then 
two annular packing rings are slid on, one against the end of each 
collar, and next upon one of the pipes is slid a flat tubular ring. 
When tlie two pipes are placed end to end, the ring ia slid back 
over the joint, one half length portion thereof being on one pipe 
and the other half portion on the other pipe, so that the tubular 
ring completely covers at its midlengtb the joint or junction of 
the two pipes. By means of nut-bolts the two coUars are then 
drawn towards each other and the annular packings thereby com- 
pressed between them and the enda of the intermediate tubular 
ring, and forced to expand laterally into close contact respectively 
with the surface of the two pipes, thereby forming a tight joint. 
The annular packings may be of vulcanized india rubber, and 
smaller in dinmeter than the ends of the pipes, in order that they 
may have a tendency to close tightly round them, otherwise 
gasket saturated with tallow or red lead in a plastic state, may be 
employed. 

ITriiitcd, (W. rrawing.j 

A.D. 18G2, March 20,— N=8"4. 
CLARKE, William. — [Froeisioual protection n 
This invention has for its objectthe arrangement and combination 
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of parts forming, without the aid of straw or hay band lapping^: ' 

the core bars employed in caatinga, pipes, and hollow cylinders, ' 

thereby ailing time, labour, and material. These core bars (at' I 

described by the inventor) are aeverally " oompoaed of three at- ' 

more plates ao formed aa when put together to form a circulas' 

or other shaped core bar. Each of such platea is foroied eithef i 

with or without a centrnl strength enlng rib, and also v 

V piece at each end adapted to fit into a correspondinglf 1 
formed V ring, or V arms, for supporting and holding thsl 
plates at each end of a central spindle. On one end of thlcl 
spindle is formed a screw, which fits a screw nut in one of tll0r| 

V rings or V arms, so that by turning the nut in either direa^*! 
tion the V rings or V arms may be brought nearer together 
forced further apart. By bringing the V rings nearer togethe 
the Bereral platea comjirising the core bar will be held firr ~ 
in their respective positions and will thua form together 
rigid core bar, while by forcing them apart the plates will b 
allowed to fall inwards so aa to admit of their being drawn 01 

of the casting- The number of V rings or V arms, and c 
Bpondiug V piecea on or connected to the plates may be v 
to suit the different caatinga." 
[Printed, W. :io Drawinja.] 



■. ■ ■ A.D. 1862, April 10.— N" 1029. 

"CHRISTOPH, Louis. HAWKSWORTH, William, and'"" 
HARDING, GusTAvua Palmrh.— This is an invention of a 
hydrostatic apparatua, apphcable for drawing metallic tubes, rods, 
and articles, solid or otherwise, and designed as a substitute for 
the mechanical appliances ordinarily in use. The apparatus, 
Tertically disposed on a suitable foundation, consists of a tall 
cylinder open at the top, from which the ram rises and carries, 
depending from a projecting flange, a circumpoaed aeries of 
grippet rods, and beneath these, respectively in direct vertical 
lines therewith, is a circumpoaed series of dies, set into an annular 
flange or plate cast laterally projecting ftom about the midlength 
of the cylinder j and corresponding vertically therewith at the 
base of the cyhnder, the lower ends of the several mandril rods 
required in the operation to support the tubes internally, are 
fixed, their upper enlarged ends pointing upwards into and pro- 
jecting through the dies. The enda of the tubes and articles to 
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hfl ojierftted upon, are fiaed respectively to the lower ends of the 
. aeverftl uppea- rods, and the drawing is efEected when water is 
forced into the cylinder beneath tbe ram, hy the upn-ard movement 
of the latter, which gradually riaea and carries up the gripper 
rods, and these pulling simultoneouflly, draw the several tubes or 
articlea attached to them through the dies. 

fPrintod, Bd. DmwiDg.] 

A.D. 1862, April 11.— N" 1(M0. 
GRICE, James Thomas.— This invention relates to the manu- 
facture of what are termed twisted tubes, or tubes spirally fluted, 
ir otherwise ornamented in a spiral form. The fluting or oma- 
menting of the tube is first effecrted lengthwiae in straight lines in 
the ordinary way, the twisting thereof being a subsequent opera- 
tion, preparatory to which it consiata in : — 

Ist. Filling the tube with pitch, lead, sand, or other yielding 
substance, and then twisting it, one end being rigidly fixed in a 
suitable holder, whilst rotatory force is applied Ut the other, or the 
two ends may Iw flied in holders, which are turned in opposite 
directions until the flutes and ornonienta on the tube are twisted 
intJD the required B])iral form. 

2nd. Instead of omployiug as described above, a, yielding 
material to support the tube internally during the twisting opera- 
tion, using a small metal rod For the same purpose, such rod 
being as small in diameter as the smallest part of the tube is 
likely to be after the twisting operation. 
■ CP™Hefl,*<'- Xo I>raw!iig9.] 

A.D. 1862, April 16.— N« 1103. 
ROWAN, John Martin. — {Proemonai protsction only.) — This 
is an invention of means for obviating or altering the porous 
condition to which articles east in steel are found to be subject- 
It " consists in applying pressure by means of hydraulic apps^ 
" r&tus, for example, to the cast steel in the moulds when in a 
" fluid or nearly fluid condition, such pressure consolidating and 
" greatly improving the cast steel, and also rendering .it better 
" suited for Bubsequent treatment by hammering or rolling. 

' The term ' cast steel ' is intended to include meta) 

' by the pneumatic process." 
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it ia Btated that the constructiciad turangement of the ap; 
vatus raquirad to practise the inveHtian will " depend on the ft 
" luid other pGouliaritiL-s of each article. In the casu of a rail' 
" wheel tyre, foe, example, the pressure may be applied by 
" of a conical centre jiiece formed with a flange, which shi 
" and compreasea the flange edge of the tyre, the conical |»Tt 
" the same time fordng out se^^nental pieces againat the insidf 
" surface of the tyre ; or, the ])rcasure niay be applied aolely to 
" the flange edge, or solely to the inside surface of the tyre. In 
" the CB.9C of an ingot or block desiKiied for a. f^n and cast 
end, the preaaure may he applied by means of*a plunger oi; 
^"fiflse bottom forced upwards from below. If the casting is tti 
a short thick tube to be subsequently drawn into a lolur. 
thin pipe, for example, the pressure may he applied by usinj^^?' 
"'tnical mandril and by forcing it further inwards. In other 
simiiar means will readily suggest themselves to the 
ictical engineer. It will be obvious that in order to obtain 
efficient pressure, the egress of the molten metal at the gate 
prevented by means of stopping details aecuredii 
mnection with the hydraulic or other prcaaing apparatus 
itcil, W. No Dnnviugs.l 

A.D. 1862, April 19.— N' 1146. 
ROSE, William. — This invention relates to the manufacture' 
iron or steel, or in the two metala combined, of barrels for 
arms and ordnance, and of tubes. A strip or skelp of iroi 
steel is formed into a tube by passing it between grooved rollers 
or through diea at a draw-bench and if thought neceasajy the 
seam may be welded. Thia rough tube is then divided into short 
lengths of about one foot if intended for rifles, and for [ristols 
and guns into pco])ortionate lengths, and upon each is coiled a 
strip or ribbon of iron or steel ; they are then after being heated 
to a welding heat in a suitable furnace, jumped up at the ends 
to close the coils and passed on a mandril through a train of 
ordinary grooved gun rolls, once, twice, or thrice as may be 
neceasary. By this means the short tubes are drawn out, the 
edge of each coil is welded to the next, and the coils collectively 
are welded to the inner tube, the last passage of each tube through 
the roUs being made on a tapering mandril. If a greater degree 
of strength or thickness is required, the tubes may have additional 
Manda coiled upon them again and be heated and subjected to the 
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combined welding and rolling process. Ordnance and heavy 
a are made in the same manner, the rollinp; and other appa- 
ratua being appropriately stronger for dealing ivith heavier 
weiifhta. 

Tubea for other purposes are manufactured by the same pro- 
nsB omitting the taper rolUng excepting when taper tubes are 
requirpd. 

CPrinted, td. Ho Drawings J 
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A.D. 1862, May 20.— N- 152r.. 
FEWTBELL, Edward.— This invention relates to the manu- 
facture of metallic tubes &om tubular ingots or billets in a heated 
ftate, which are reduced and elongated by a utt of three rolla, 
trigonally disposed in parallel position relatively, two of them side 
by side a, short distance apart on a horizontal plane, and the third 
roller above, directly over the intermediate space formed between 
the other two. 

1'he longitudinal configuration of these rollers constitutes the 
main feature of the invention, as the general construction of the 
machinery is not new. The axes of the rollers are mounted in 
suitable side frames or '* holsters," through which, in a direct line 
I with the apace longitudinally formed between the three rollers in 

the direction of their length, are openings, through one holster 
for admitting the tubulor ingot, and through the other for its 

I exit after having been passed through the lolla on a suitable 
mandril. The external form of the rollers as shown by the 
drawing is convex, there being towards their midlengtb a sud- 
den inclining circumferential enlargement, which gradually 
decreases towards the end. AH the rolls have the same form, 
which may be modified, and they are caused to rotate in the 
same direction, by a tooth wheel flxed on the a.xis of each and 
working into a central wheel that is set in motion by the driving 
apparatus. Suitable guides at one end are provided for directing 
the passage of the ingot between the rollers when the mandril is 
forced forward at a regulated speed by a screw, also at the 
opposite end to receive the tube after it has passed betwi 
rollers. Iron and steel are rolled in a heated state, brass may 
rolled cold, and copper or Muntz'a metal either in a cold 
or heated. 
[Printed. IW. Dnwin?,] 
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A.D. 1863. Msy 28.— N" 1607. 
JOHNSON, John HBNiiy. — (^1 cmnmunication from 
Felix Sebille.) — The object of tbia invention, wbich relates to th^J 
manufacture of lead pipes by hydraulic pressure, ia to improve I 
the system by tinning or applying one or more layers or coatings 
over the surface of the pipes, externally and internally during tlis 
process. " This is accomplished by having a reservoir of molteo 
" tin placed above the tinning tool, so as to supply the tin con- 
" atantly thereto. The tin is introduced to the interior of tho 
" pipe by an opening in the mandrill, which regulates tbe dia-, ' 
" meter of the same, the tin being applied continuously as faat 
" as the tube is made, either to the interior or exterior thereof. 
" By this system tinned tubes may be obtained of any indefinite 
" length, whiUt by tiic ordinary method it is necessary to cut . 
" the pipe in order to introduce a fresh supply of tin when the 
" first is expended. The thickness of tho tinning for pipes erf 
" all diameters depends .... on the number of coata or layers 
" of tin which are applied one over the other, and consequently, 
" facility is afforded for applying a covering or lining 
" of any thicknesa desired." 
[Printed, id. No Bravriugs.] 

A.D. 1862, June 2.— N° 1G61. 
KEY, John and POTTS, Ferdinand.— ThU invention relates < 
to a process of ornamenting, by means of rollers having suitabljr 1 
shaped grooves and designs cut or engraved upon them, iron bars, 
rods, strips and pieces used in the construction of iron bedsteads i 
and articles of furniture, and for other purposes ; also to th 
menting of tubes and pipes by the same process. The groove! 4 
variously shaped or the designs appropriately suited to the article fl 
to be ornamented, are formed "on the peripheries of the roUsijI 
" through or between which the iron passes nt right angles to tlie." 
" axis of the said rolls to be finally finished, so that after a 
" rods, bars, or strips of any section have been reduced by the 
" common and ordinary process of rolling to &9 near the shape 
" required to assume when finished, we then while yet hot, o» 
" after it has been again heated, pass such rods, bani, or strips, 
" through rolls ornamented on their peripheries or surfaces, that 
' »a the heated iron ia being jiaased between them, the design so '. 
inned on the roll or rolls shall be reversely transmitted to tlWi I 
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" iron so treated, and of which we purpose making or forming 
'' the suitable parts that it may be desirable to ornament of bed> 
" steads and other metallic articles to which iron so treated may 
'* be applicable." 
" Iron welded tubes while yet hot from the process of welding, 
pr reheated if required, may with great advantage be passed 
through «olls to be ornamented, and such kinds of tubes are 
used extensively for lighting and other purposes in public 

buildings either as a cornice, moulding or otherwise, 

and such tubing thus treated may be used for a variety of 
"purposes." 

[Printed^ lOd. Drawing.] 



A.D. 1862, June 17.— N« 1790. 

NIELD, John, and NIELD, Thomas Arthur. — This inven- 
tion relates to the moulding process in the manufacture of cast 
metallic pipes having faucets and with or without snugs, or 
flanges wilii or without margins or brackets, also cylinders, 
columns, or shafts, solid or hoUow, and round, polygonal, or of 
other transverse configuration. 

The patterns are placed half way through a frame con> 
structed for the purpose, which frame stands in a vertical 
'' position, and is fitted with pins to guide the moulding box to 
** its place ; the pattern or patterns are held by hinges, or ad- 
" justed to their places by pulleys and slides, or other contri- 
'^ vance, so as to be drawn out by hand or machinery, the said 
** patterns being held in their places by pins fixed for that pur- 
pose during the process of ramming. The frame may be so 
constructed as to admit of pipes or articles of different dia- 
meters being moulded, and one or more articles at the same 
time. ITie boxes are made to hold one or more pipes or other 
articles, and are cylindrical or of any other required form, but 
they are made in halves longitudinally, and are perforated to 
" allow the escape of gases and steam, and have flanges at the 
*' top, bottom, and sides. In the inside of the hoxes are flanges 
'' or ledges to keep the sand from falling out. The flanges on 
'' the sides are to fasten the half boxes together, and the flanges 
" at the bottom are to fit on the seating plate, which plate can be 
" made to answer for different sizes, either of socket or flange 
pipes. The bottom flanges are moulded in the recesses of the 



it 
tf 



€t 

fS 
€t 
St 

ts 

SS 



CS 



METALLIC PIPES AND TUBES. 



plate, whicli recesses are perforated, hoops beiog nutde to fit 
the seatidg for different sizes of pipes. Tlie parts at the frame, 
iltoxec, and seating which come in contact are faced to fit true 
*Ji^each other. The core barrel has a hoop at each end to 
wable the cares to be made true, the hoop at the bottom being 
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tnpered to fit the seating. Tliis sjateni may be apphed 1 
'either dry sand or green sand moulding." 

^ IPrinted, HW. Drawing.] 



A.D. 1862, July 16.— N" 2037. 
8ELBY, George Thomas.— This invention relates to the con- 
struction of tubes which have increased thicknesa along one side, 
and also to tubular apparatuH designed for auperheating steam. 
This apparatus consists of a series of tubes coiled spirally and 
disposed side by side, their ends, top, and bottom, being', by 
screwing or otherwise, set into or connected to two pipes, which, 
in the process of manufacture, are formed with additional thick- 
ness on one or two sides, in order that the lateral cotinectjons 
made at intervals respectively with the ends of the spirals, may 
have more substance of metal than the ordinary uniform thick- 
ness of a pipe or tube affords. The effect is produced on the 
tube during the rolling process ; " the inside should be sup- 
" ported by a mandril, such as is used for welding iron tubes. 
" aai the rolls may be a set of 2, 3, or 4, similarly constructed 
'^ .to those now used for welding iron tubes, with this difference, 
latitat on one roll or on all the rolls, or on opposite rolls, 'a 
|l>groove is made to correspond with the shape and thickness 
^desired to be given to the outside of the tube or tubular article, 
Miiiid the mandril must be shaped to give the desired internal 
ind thickness to the tube or tubular article; but I (irefer 
S give the desired extra thickness by partiaUy fixing citernally 
internally, or both, either by welding at the ends or by 
itting, a flat or snitably- shaped piece of iron on an ordinary 
tube, and then passing the whole at a welding heat through 
■'grooved rolls, as above described, so as to weld the whole 
' length of the piece or pieces of metal on to the tube." These 
thick'Sided tubes may be variously apphed and made to any 
required transverse form suitable (rom bridge and roof girdere. 
□mars, and other structural purposes. 
- [Pilnted, Sd. Drawinir.] 
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^H A.D. 1862, August 15.— N° 2303. 

^^M NEV/MAN, J AmES.^iPromsitmal protection only.) — Thia inven- 
^^H tion, relating to apparatus employed in the manufacture ofmetal- 
^^H Sc tubee, has for its object the drawing of several tubes aimul- 
^^H toieouslj bj one drawing-bead or bench, in place of drawing 
^^H sncli tubes singly as heretofore, the proeesa it is stated being 
^^H particularlj' applicable to the drawing of thick tubes suitable for 
' the conitruction of locomotive and other steam boilers. The in- 

ventor aaya; — " In place of connecting each tube and mandril 
" (where a mandril is used) to a separate draw chain or other 
" draft instrument, 1 cause a aeries of tubes with their mandnls 
■' (when auch tubes are of comparatively small diameter) to be 
* connected in any convenient manner to a drav,- bar or cross 
" head which moves to and fro on fixed guides. Motion is given 
" to the draw bar or cross head by a chain or otherwise in order 
" to draw the tubes through the openings in the draw-plates, 
" which are fiied and arranged in a series to correspond with 
" thetubea, such dtaw-plates being of the ordinary construction." 
rPrlnKd.M, No Siawlngj.] 

A.D. 1862, August 2U.— N" 2400. 
i DYSON, Grobgb Waltbb. — This invention relates to machinery 
I designed for polishing circular metal rods, bars, and shafts of 
I metal, and is also applicable to the finishing and polishing 
' processes in the manulacture of metallic pipes and tubes. This 
Wachine oprates by means of a ])air of short polishing rollers, 
horizontally disposed to revolve between suitable housings or 
■ide frames, wherein the bearings for their aies are so placed 
as to throw the rollers relatively out of a vertical plane, so that 
the axial line of one roller crosses the aiial line of the other 
ftt a very acute angle. The driving apjiaratus is placed apart 
some distance, the intermediate space being occupied by 
tliB coupling spindles and boxes, which are necessarily arranged 
to transmit rotary motion to the rollers respectively in indirect 
lines, both rollers rotating in the same direction. The rods, bars, 
tubes, and articles are introduced between the rollers in the direc- 
tion of their length, and they are caused to take a direct mean 
line between the a.iial hnes of the two rollers, by means of roller 
! guides. ITie rollers act by pressure and friction combined, the 
I former regulated by setting down screws appUed to the ends of 
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the Kns of the top roller, and the latter by rOMon of the roUM J 
rotating respectively in the same direction at different scute m 
across and in fricCional contact with the opposite Mm of thlbl 
wd, bsi, or tube under operation. 
■I tPrintad, lOiJ. !f Drawlnee.] 

P A.D. 18C2, September 8.— N" LMyo. 

CROSLAND, Jambs STBAU.^Provtaioval prolretion onlf.)-^M 
The object of this invention is to improve the proccM of muHl> 
facturiijg tubes of brasB, bronze, copper, and other coppir albfl^ , 
by casting such tubes in metal or dry land moulcU which are pr^a 
pared in a heated state, and placed either vertically or innllniob.fl 
the dry sand or loam cores being also heated and «iipi>ort«d wM 
the required position in the mould by chaplct* or tltichneii «toplf. 
The metal is poured into the top of the mould Ihruuifh a aloMiit 
({Utter or channel 2 or 3 feet deep, which in ftlUiwcd to (111, and 
when cold this part ia cut off the tu1)e, which i* then lit for iim-, 
and if required may be turned in a lathe. When tiibr* ndaptc) 
to steam boilera are cast in what is called tiell or ^n-inetal (whiiili 
is too hard for rivetting into the tube plstca), a hoop of loft bra** 
is brazed upon each end of the tubes, and \ij thii m«n* tlin 
rivetting ia effected, and the enda of the tabci tn tixnbjr Cx*(I 
ID tiie plate*. 

"Tubes aannfaciarrd hj this iraprorcd procwt of Rni ■Mt'l, 
[ bell metal, or bronie are ulmirablr adapted tm mgfnMfliH 
I, and thcf are applicable in manj' cue* wlun t 
e fonnd totallr iinft frtmi their pi 

' [MaMitd Xottawin^] 

DIXON, Evwra,— TIm B*nti«i fdMtoK la dw fl 
ofwcUed HM taka, nfa> to Hm aamngmkHU to a 

tf; ato> to dK liu w m m w i | l nf irf. Tha 
■ fanpa alMb «e Asm alMir a* hMwft V <^ <h^ 

' e top ffate rf ft Mdl «i«l|M «r rftia, «M •kM 

» <i« s duOk eiMr, wH* b fturf to *« «4n|mt 
■• M» <lulr* M • Itoi «M 'M • viMtoiir ImM; 
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and formed and welded into tubea at one oparati» 
jine. The skdps are, pcevioue to the drawing and welding 
operatioa, placed in a prejiamtory furnace, which constitutes the 
flue &om the welding furnace. Thence they are transferred to 
the oven of the welding furnace, which ia contignoiis to and in a 
direct line with the draw-bench. 

Fumacefl ao constructed " are more convenient thun ordinary 
" furnaces, and are productive of less discomfort to the work- 

CPrinted, U. Dnwitigs.] 

A.D. 1862, Octoher 22— N° 284S. 
I FEAKN, THo^tAB. — This invention, relating to the conatruotion 
I of rods, poles, and tubea, refers more putioularly to the manu- 
f ikcturc and ornamentation of such tubular and solid articles qb 
e required for cornice poles, bedsteads, and other articles of 
I fnrnature. It cousiGts in coiling round a tubular or solid core 
r W t>Bse of metal, wood, paper, or other suitable material " a strip 
" or riband of thin metal, such, for instance, as brass or )(ildiag 
I *■ metal. The core or base may be japanned, enamelled, or other- 
wise dewirated before it receivea the coil or twist, in which ease 
Z.a portion of the surface of the core may be left, exposed ; or the 
_ core may be left rough, and the strip or band may be oma- 
" mented with an embossed or engraved enrichment, and coiled 

* closely upon the core or base, thus producing a very rich and 

* .elaborate appearance at a low cost." 

1 1 CF[iiited,4i. NoDnwini^.] 

A.D. 1863, October 25.— N" 2875. 

BROWN, David, and BROWN, William.— (ProCTsionnl prv- 

tectiov oiIt/.) — This invention relating to the rolling; macbineiT 

employed in the manufacture of gun barrels, cannon, and other 

I BCticlee, consists in imparting an intermittent rotary motion to 

IB rolls, which are at intervals brought to rest for the purpose of 

Baking the introduction between them of the gun barrel or article 

Iilpore facile. The gun barrel or article is placed upon a table in 

I front of the machine, which table by means of cranks on the axis 

J of one of the rolls has a to-and-feo motion imparted to it, and by 

I 'this means the barrel is presented and seized by the rolls at the 

i Uoper point in their rotation. The intermittent motion is given 

f to the rolls by means of a tooth wheel which ig placed to run 
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loosely on the axis of one of the rollers and acts as a driring I 
wheel, it having a limited purtion of its circumferenoe void of I 
teeth. 

rpriiiled.W. No DrawliigB,] 

A.D. 1862, October 26.— N" 287?. 
CLARK, WiLWAM. — {A comwunicalion from Richard Chetter I 
Robbing, Jesse Moore Keaii, and Htairy Samson Gate.) — Thit 
invention relating to the formation of the connecting; joiats of cast 
iron gas and water mains, and other aocketted pipe^, consietB il 
introducing into a recess in the iocket of such pipes an annolai ] 
lead packing, into which the other or plain end of a pipe is forced, i 
and by compressing the leaden packing hetween the internal si 
face of the recess in the socket and the e:iternal suiface of tin 
plain end of the pijie which ia inserted, forming a seoure jointl ] 
The annular recess iii the socket is formed by a projection on tin 
core when the pipe ia cast, and the annular lead packing i 
into this recess through a hole, which is drilled through tho | 
metal of the socket from the outside, a metal mould in t\ra piecea | 
being temporarily placed inaide the socket to prevent the laterll \ 
spreading of the melted lead, and to impart to it internally k I 
smooth surface. Externally the plain end of each pipe is made m 
smooth and slightly tapermg during the casting process by mesitt j 
of a short tubularcap or collar, tvhich b bored smooth and sligb^ 1 
tapering, and when placeil in the moulding sand, forms a » 
continuation of the mould. The plain smooth end of one pipe J 
is forced into the packing ring in the socket of another by i\ 
long screws, which pass through the cuds of a cross head that abuti I 
against the extreme end of the socket of one pipe, and si 
a yoke which embraces the other pipe and finds a supports againtt I 
the back shoulder of ite socket. The mouth of the socket of ee 
pipe may be enlarged to admit a caulking tool, to be uaed if foonl J 
neceesaiy. The trenches for laying these pipes may be dug to A I 
uniform i«nkdth, and need not be made wider where the joint» •( 1 
the pipes occur. 

[Printed, 8ii. Drawing.] 

A.D. 1862, November 3.— N" ■2W2. 
TUSSAUD, FsMX.— This ia an invention of « new 
of B machine, designed for dividing or cutting lengthwise or is I 
curves, sheets of metal, card-board, leather, and other materials <C I 
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great width and lengih ; also for cutting out porta of euch 
f in laij required curved or round form or shape, and for cutting 
I the ends of pipes. " For cutting in the middle of sheets of metal 
" or other material, the ordinary circular cutters, having their 
" edges bevilled or not, as required, and slightly crossing each 
" other as usual, are mounted at the extremity of two long shafts 
" or axles suitably supported, the length of the axles varying ac- 
" cording to the length of the sheet to be cut, A way or groove 
" is formed in the framework of the machine for tlie passage of 
" the cut metal or other material, so that with a machine of 
" small dimensions, large sheets of metal or other material ma; 
" be divided in the middle. For cutting curved forma of small 
" or large radius, the upper cutter is I'crtical and is worked by 
" the motive power, the axlea of the lower cutter are independent 
" of the mover, and are articulated so as to be adjustable at any 
" angle to the upper cutter." 

" If the upper cutter is placed vertically, and the lower one 
" horizont Jly, it will he easy to cut out small circumferences, but 
•' if on the contrary the lower cutter is made to take all the angles 
" existing between the horizontal and vertical lines, it would be 
" in the best positions for cutting all kinds of circumferences. 
" This arrangement permits of cutting a notch in a plate and of 
" preserving the waaher at the same time." 

For cutting the ends of pipes the arrangements are modified ; 
the jiatts for adjusting the angle are not required, and cutters 
differing in diameter are used according to circumstances, the 
lower cutter which in some instances is permanently fixed, being 
the smallcHt. 

fPriiitod, Sfi. Drawing.] 

A.D. IS62. November 5.— N" 3001. 
LAVEISSIERE, Jules Joseph.— The object of this invention 
is to improve the manufacture of tubes made of copper or other 
metals or alloys. It relates to the process of coating the tubular 
ingots, and to a subsequent roUing process n'hercby they are 
reduced and lengthened out. 

"In order to obtain a sound hollow ingot or cylinder of the 
metal or alloy, I run into a mould of the shape required for the 
exterior of the ingot the requisite quantity of the melted metal 
or alloy, it being either poured in at the top or run in at the 
side or bottom, and as soon as the metal or ailoy has nearly. 
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but nut completely set, amaailrilis forced down intotbe meUlc 
this is effected by means of a screw or otherwise. The msndril 
k not, however, forced quite to tlie bottom of the mould, bo 
that one end of the iD)^t will be closed, or it may be made with 
an internal flange only at ita end. TUe metal is thns compreased, 
and the volume displaced by the mandril ia caused to riaa up 
around the core, and to fill the mould. As soon aa the metal 
or alloy is sufficiently set to retain its shape, the mandril il 
raised from the mould." 

*' In order to draw out the hollow injtotg into tubes, 1 employ a 

system which allows of the metal being worked either hot ot 

cold ; this system consistsin employing grooved rollers, betweea 

the grooves of which the ingot is either [lusheil or drawn by a 

mandril forced or drawn fortvard in any suitable manner ; and' 

in order to he enabled more quickly and regularly to draw 

down the tube, I employ tivo seta of rollers placed close together 

one after the other, the axes of one set being vertical and the 

other horizontal. The grooves in the second set are also made 

smaller than the grooves in the first set ; the tube will thus 

nearly simultaneously be nipped by the rollers in the two direc- 

After the thickness of the tube has been by this meant 

insiderahly diminished, the tube ii completed by beinj; drawn 

lugh dies in the ordinary manner." 

. Dniwinga.J 

A.D. \Br,2, December .i.— N° 3262. 
CHRISTOPH, LoL-18, HAWKSWORTH, William, and! 
HARDING, GusTAVUS Palmeb.— ThU invention relate* to] 
apparatus designed for drilling, drawing, and rolling metals. 

Itt. The drilling apparatus, wherein is mounted a number o(1 

stationary drills, which arc caused to operate simultaneously on m 

several pieces of metal, to which, instead of to the drills, a rotaij j 

motioD is imparted. f 

2nd. The drawn-bench employed for drawinjf metals either ia J 

a hot ot cold stat« has in lieu of the ordinary drag chaii 

Sfnndle ; (he holes in the draw plates are conical, and the platM I 

arc made thicker than ordinary. When tubes are drawn, their<fl 

ends may be held by screw grippers. For ordnance it is proptwed 1 

^^tn draw and expand one tube inside another by the aid of 

^^^Htnal mandril. It is also proposed to draw or roll tubes o 
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mandril, capable of extenBion and contraction, in order that it imy 
be eOBj of withdrawal. 

Another system of draw-bench is deaipied to operate by means 
of a horiiontal double-action hydraulic press. The "wordles " 
are fitted into tianges on tUe respective cylinders, and the grippers 
are secured to a flange projectinff at the mid-length of the ram, 
there being two seta of wordles, grippara and mandrils, acting 
alternately. 

3rd. Rollers for rollmg metils instead of bGing made solid in 
one piece, are composed of a number of disos of chilled cast-iron 
or tempered st«el, closely packed side by side on an aiis or spindle, 
the combined peripheries of the discs, ha^-infj the form of a 
grooved roller. This mode of construction permits the use of 
tempered ateel roUerE, and saves expense in caae of ii^ury, aa a 
damaged disc could easily be removed and a. perfect disc substi- 
tuted in its place. 

[Printed, 8«. id. Drawings.] 



A.D. 1862, December 29.— N° 3462. 

RIDDELL, Joseph Hadlby This invention relate to the 

formation of the flanges of coat metal pipes, with a view to their 
connection, and consists in forming on the meeting surface of 
each flange an annular groove semicircular or otherwise, to receive 
a packing ring similar in form and composed of vulcanized india- 
rubber, hemp, or other suitable elastic material. The grooves in 
the flanges must be of corresponding siae, ao that one half portion 
of a packing ring may lie and be compressed in each, when the 
flanges are drawn together. This arranfrement ia not open to the 
objection which has been raised against flat packing rings which, 
when employed are interposed between the flat meeting surfaces 
of the flanges of the pipes, and eonsequenUy are liable to lateral 
derangement, caused by the pressure of the steam or water in the 
pipes, Tlie flanges of pijiea instead of being as usual round, are 
made square with rounded corners, and the holes for the connect- 
ing bolts are made through the parts which form the angles. J ' 
fPrLiited.Brf. Drawing.] * 
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A.D. 1863, Januaty 15.— N" li/H. 
HULSE. William, and HAINES, Camprbll Li,OYn.— TUJl I 
invention relates to machinery or appsratiia designed to effMt t|^ 1 
bending process in the manufacture of tapering mctttUib 'tu1^ | 
from sheet metal previously cut to the tei[uired fomi. 

A tapering " mandril of the size of the taper tubn to I* iTlft^ 
" has a Btraifiht narrow slot made in its wliolo Inagth. tlln " 
" slot haWng the depth of about lialf an inch, TIiu sud iiinrifl^ 1 
" fits in a bed which covers the lower half of tlir sikjd manririj^ | 
" and a cover which partly covers the uppnr half of ilm ttlfi I 
" mandril is capable of being fixed upon und rnmovcd frultl l]^ J 
"before-mentioned bed. When the mandril i* Rnulimrd by itjl J 
" bad and cover about three-fourths of the nM mandril uvfl 
" oovered. The mandril is ca])ablu or beln(( f(ekred ti) driving 1 
" mechanism, by which a aluw rotatory tnutiuD is Kiven to It. In I 
" using the machinery the taper mandril in jilaced in tl]« bed.kttd I 
" the cover is fixed down. The edge of the xhent iif infttnl t^ M J 
" made into a tapertube is introduced into Ibe vlot it 
" and the said mandril is geared to the drivioff mm 
" the mandril slowly rotates it draws the theet of met«l betiCti 
" the said mandril and the bed, and bends it into fhn furm "f W 1 
joutted taper tube. The cover tttvn Ui hbld Auwn tw I 
iBAi], and also belp« to bend the shnet ''t metal, Atttr W I 
bfjQt two rotation* (he Bgun of tlie liit>« '■ I 
ently perfect. The mandril br.ing thrrmri 'nit '4 ff-ar wMl I 

M ^Tiug madunery, the cfittr U itmnvf4, ntiit Ibii tfM»>MI'l 
'^ lifted fkica the bed and the Ufa tab* drmrn tuirn nil tt. TW I 
" tube may be SaiAed bf loldefiair !o tV orijiftary mMitiff." ' 

ITrinted. »d. I>raWLn».: 

A.D. ).^«3, Jaaa«T 15.— y* 1X1. 
BJUUUCXOl'GU. Thmt^* CmncMUiV,—iJ ^nmmttM 
Jnm (karye Hemrf JtMioM./— TW m wt m Uti* MMtfVjlito •M*^! 
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tremity and so formed near the hinge or joint aa to receive I 
pipe to be cut to right angles to the cutter employed; to thece 
jaws at the further end to the hin^e two steel or wTOiic;ht iron 
rods are attached, llie cutter which is made of steel slides 
vetticall; through one of the jaws, and ita cutting force of pre*- 
sure may be ai^juated by means of a thumb screw above it. The 
pipe to be cut is placed in the hollow made for its reception, the 
two opposite ends of the rods are then brought nearly together, 
" and secured by a link, linke, or other aubstitute, the jaws being 
thus caused to hold the pijie, and the cutter is tightened there- 
upon. If now the pipe be held firmly in a vioe, and the appa- 
ratus turned several times round in a direction at right an^^les 
to the axis of the pipe, the cutter will penetrate the material and 
disBever the tube. If the metal or substance of which the tube 
is made be very thick, more pressure is to be applied gradually 
to the cutter by means of thesciew until it is cut through." 
[Prinlad, Sd. Dniwing.] 

A.D. lSfi3, January 2L— N" 179. 
WRIGHT, Thomab.— (A oommunicatioa from Wm. Haim- 
worth.) — (Provisional prolalion only.) — This invention rdatingto 
the manufacture of cast-iron pipes and to the apparatus employed, 

1st. The peculiar form of the core bar which, instead of being 
tubular, has a solid center whence project radiatingiy, four or 
more longitudinal flanges or feathers, in the segmental spaces be- 
tween which the sand will be retained ; cores bo formed need not 
be subjected to the drying process. 

Snd. Making the core box in three or more longitudinal parts 
hinged or jointed together, so that whilst being filled, all puta 
of the core are occessable, and when moulded, the core is easily 
■ I'emoved from the box. 

^^H EPiinted, Id. Ko DravlnKB.] ^^H 

^^^ A.D. 1863, February 13.— N" 3SS. ^^H 

^^^P JONES, Jabez.— This invention relating to the manufaomS||||^H 
sheet lead, tin, and other metal from the metal in a molten abtt^ I 
consists in either forcing the metal out of the containing vessel 
through narrow slots or slits in its bottom or aides in the form of 
^^^ sheets, or forcing it out through suitable dies in a tubular form, 
^^^L the containing vessel) instead of being as is usual, fixed as de- 
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scribed by this inventor in the Specification of his prior Patent 
dated December 26, 1861, No. 3229), is caused to rise by 
hydraulic pressure and move upon the piston or plunger, whick 
is riffidly fised above it. The sheets when requiring tinned 
Borfaces are, whilst in s heated state, passed through a, bath 
contwuing the tin heated to liquefaction. When the sheets are 
forced out of the contjuner in the form of a tube, the latter is 
received upon a mandril and cut open by either a fi-ted or movable 
knife or saw, and is aftenrards flattened out by means of roUen ; 
the tinning operation when required, may be performed upon it 
either trhilst it is in the tubular form, or in the subsequent fiat 

By the former invention the sheet metal is produced in the 
state of Dat sheets and not in a tubular forra. i 

CPrinted.8((. Drswinit.] 

A.D. 1863, February 20.— N» 465. 
HAINSWORTH, William.— (Pronijionai proUction oali/.) — 
Tllis invention relating to the manufacture of cast-iron pipes, 
columns, and tubular articles, refers to the construction of tho | 
core boxes and bars, and the formation of the cores in green sd 
The core bar by preference having transversely the form of an 
irregular hexagon with ttvo sides curved, is made, either solid at^ 1 
tubular, of wrought or cast metal or other suitable material, andt J 
furnished with projecting pieces or lugs bi retain the green s 
when it is pressed in and rammed between them, thereby di»-i I 
pensing with a baked cote. The core box is constructed in thre*. j 
longitudinal parts, so that whilst making the core it is acce; 
throughout all parts of its length. The parts of the core bo 
formed iaternaUy to correspond and give to the core its required) I 
external configuration, the upper part of the box having a lon({i»j J 
tudinal opening to admit the sand, which is smoothed oft to thi4| I 
curve requisite to correspond with the complete oun-ature of ttui 1 
core, by a " strickle." Air holes are formed in the sand by n 
rods. The " prints " at the end of the cores are preferred to 
_itf_ metal. 

,id. NoDrawinBa.] 






A.D. 1863. February 21.— N" 472. 

lOMPSON, Robert. — (Prnvisional protection only.)— This ii 

i-ention relating to moulding apparatus, is particularly adapted tl 
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the moulding of socket pipes, which axe to be cast 

position with the socket downwards; it may also be appUed to the 

casting of other artJcles. 

" Id moulding socket pipes of large dimensiona the cok b&rret 
is made in two parts, connected by a taper joint, the la^r 
diameter for the interior of the socket being attached to of cast 
with the body of the truck usually em]iloyed for facilitating the 
transport of the mould into and out of the drying stove. The 
moulding box is or may be made in two parts ; the lowet por- 
tion containing the socket is connected to the truck and to the 
plain portiou fur tlie body of the pipe by studs and pins. "Vbe 
larger part of the core is made by means of a strickle taoud^ 
snd the remainder of the core is made in the usual manner. 
In moulding the pipe the larger portion of the pattern ift 
fixed to a separate truck, and the sand is rammed into the 
lower portion of the box. A short cylinder, as now custo- 
mary, is employed for moulding the remainder of the pipe." 
[Printed. 4d. NoDrawinKB.] 
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A.D. 1863, March 20.— N" 745. 
NIELD, John, and NIELD, Thomas Ahthor.— This 
tlon relates to the coostraetion of collapsible core bars, which 
are made in three or more longitudinal segmental sections hinged 
together to form the shell of the bor, the marginal sides of the 
two outermost sections being suitably inclined to make a Sap joint 
when extended to the position which forms the full size of thff 
bar. Through the interior of the bar or barrel there is a central 
axis or shaft whereon, respectively at its mid-length and at its 
two ends, it has fixed three tappet cams, which engige vn&i 
anitably curved lugs fired projecting from the internal surface of 
. the segmental sections respectively, and wliieh when the axis ia 
turned in one direction are forced outwards, and collcctiveljr 
form the perfect core bar, and when turned in the other direction 
aK allowed to eollftpse. At each end of the bar or barrel there ia 
a circular plate which covers the cams, and when the sections of 
the shell are expanded they are kept in position to receive the 
covering of loam by a steady pin. When pipes are moulded to 
be cast with the soclcet end uppermost, tlie longitudinal sectious 
I of the shell ofthe core bar may be shaped to form the necessiry 
I eblargtmvnt tit the core, otherwise two metallic hoops may V^ 
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employed, one solid and the other split, and which are require 
when the sockets of the pipes are miide at the lower ends. 
[Printed, M. Drawing.] 



A.D. 18fi3, March 25.— N" 784. ,| 

GORE, Thomas Wilson. — {Promsional proteciion only.)— 
inrentioQ relates to a mode of connecting together the ends' « 
metal, earthenware, and other pipes which are made with flangi 
by means of a grooved coupling or collar made in twi 
circular halves or parts, and grooved internally to recei 
flanges, between and about which, if necessary, washers, c 
or psckiug may be employed to make the connection fluid tigh^ ■ 
The two halves of the coUar embrace the flanges, the edges of onfll 
half being made to fit the edges of the other half when they n^M 
placed together, and may be secured by clamps. 
[Pnntod. 4<i. No Drawing).] 

f 1 
A.D. 18fi3, March 30.— N" 819. . 1 1 

HUGHES. UxsiceTirt.— This invention relates to an appuatqil J 
adapted to the shaping of metals and plastic substances, andl^f 
shaping or orDamenting thin metallic tubes. The effect is pK)f I 
duced on the article under procBSs in some cases by a pair ^m 
rollers, which are mounted relatively in planes slightly or a^ M 
deviatiag from puralleL The circumferential surfaces of thw$ I 
roUera have corresponding spiral grooves winding round thfifl^ 
firoin end to end, and by means of tooth geanng they are bq^-l 
driven at a uniform speed in the same direction. The metal.Offl 
article to be shaped is passed between them in the direction itM 
their length, their distance apart bein^ adjuetable to suit articlff a 
of different sizes, which are kept directly between the rollers '^.1 
side guides, and are gradually advanced intermediately along the 
iram end to end by the united action of the spiral groovoB. 

The constructional arrangements of the apparatus (in whii^fl 
for some purposes three rollers are employed) differs in accordanoij 
with its intended use. A machine designed for shaping ii 
described and shown ; another for shaping polygonal headodj 
bolts, pins, and rivets; a third Euited for operating on pla^ ' 
substances, such as medical pills; and a fourth machine jij 
exhibited and described as adapted to producing an ornament 




METALLIC PIPES AND TUBES. 



^ 



thin tubes, which are supported during the process by 
filling of lead, that is aftenvords melted out. 
[Prinwd. lijrf. Dmiring,] 

A.D. lt<63, April 2.— N" P4fi. 
L.AW, John Wabrbn, and INCLIS, JoHN.-This invention 
leUteB to the application of pressure to the sand employed in the 
moulding boxes engaged in the manufacture of cast-iron and 
other metal pipes, and of other articles of cylindrical, spherical, 
or other form. The main features of the invention consist in 
ascertaining the additional quantity of sand required to compen- 
sate for compression, and in the compressing and moulding 
apparatus. 

The moulds for pasting pipes are made in two longitudinal 
parts or halves, which during the moulding opcrntioa are laid on 
ft table or carriage on raUs, the sides of each half part of the 
mould being raised by one or more ftamee adapted to the pur- 
pose, the depth of these frames determining the extra quantity 
of sand required. The compression of the sand may be effected 
by hydraulic pressure, eccentrics, levers, screws, or otherwise, but 

I the mode preferably employed consists of a kind of press that 
operates by means of a series of toggle-jointed links or levers, 
which in united action possess a gradually increasing force. The 
press may be actuated by levers or racks, or by the direct action 
of steam. The pattern is combined with a parting plate, and it 
may be so arranged as to be capable of being turned on its axis 
when in the mould, for the purpose of imparting to the latter a 
smooth surface. When the moulds are required to be dry they 
Me passed in a horizontal position on carriages through a stove, 
And when dried they are drawn out and received upon a movable 
frame, so contrived that it will tilt the mould into an inclined or 
other position moat convenient or desirable for the casting opera- 
lion. 
The manner of moulding the concave aide of a railway sleeper 
is also described. 
[Printed, H.M. Drawirpi.] 
TB 
tui 
fin 



A.D. 1863, AprU 24.— N" 1023. 
THOMPSON, James. — This invention relates to the manufac- 
ture without weld or joint, and with a sohd breech, of barrels for 
fire-arms and other kinds of tubes with aolid parta, also to the 
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machineiiy emplojed. These battels and tubes are miide by 
drawing out solid tubulttt billets by first passing them through 
ordinary preparing rollers, and then by means of rollers specially 
grooved and formed for the purpose they ere brought to the 
required form and size, the metal being heated if of the nature 
to require it. These tolls are " formed with a double collar in 
" one or both sides of the groove, or with a collar and a. bearing. 
" A stop piece is fitted into the groove, against which stop the 
" roller places the end of the barrel or tube, this atop also acting 
" as B guide to indicate when the barrel is to be put in the rolls, 
" and governing by its position in the rolls the length of barrel 
" or tube. At any suitable point in the periphery of the grooves 
" of one of the rolls a sinking is formed to shape the breech or 
" solid part of the barrel or tube, and as the barrel requires 
" turning in the direction of its circumference after every rolling, 
" an opening is cut through the bearing of the roll to admit the 
" breech or solid part, which is thus forced against the collar and 
" against the stop, and shaped." 

Instead of using as a preparatory operation the ordinary rolls, 
the billets may be from the first reduced and lengthened out by 
passing them through a succession of grooves made in rollers 
above described, 
I, Sd, Uraving.J 
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A,D. 1863, April 34.— N" 1024. 
THOMPSON, James.— This invention relates to a process of 
punching by means of a steam hammer, the central hole in the 
ingots or blanks of steel, iron, or other metal employed in the 
manufacture of gun barrels, pipes, and other similar articles, such 
ingots or blanks being after the punching operation subsequently 
heated and subjected to the usual rolling, swaging, or drawing 
process, whereby they are elongated and gradually reduced trans- 
versely to the required size. A strong steel punch of suitable 
form is fitted into the hammer head, and in the anvil there is a 
die or opening, wherethrough passes the plug or piece of metal 
which is forced out of the ingot by the punch when the hamnwr 
strikes, the ingot or blank being fised in position on the anvil by 
ft guide apparatus, is released, after being perforated by tllft 
punch by means of a lever below the anvil block. 
~" tPrintcd, 8d. DrBwfn^.] 
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A.D. 1863, April 2^.— N° 1025. 
Shaw, Wili-iam Antbosv.— This invention relates to the 
roanufacture by means of hydraulic pcessurc of lead pipes, which 
jVceive a subBtaatial lining of tin or tin and its alloys during the 
operation. A tubular ingot of tin is placed in the cylinder of the 
press within a, tubular ingut of l^ad, and the metals are simulr 
taneoualy foKed out over a central mandril through an annular 
3ie. The ingots may be first cast separately and placed one 
within the other in the cyhnder, or the lead may be first cast in 
ihe cylinder round a core formed to the size of the tin ingot, and 
when this core is withdrawn, the tin tnsy be cast into its place 
Around a core or mandril correspondiag to the sUe of the bore of 
^he finished pipe. By this process it !s stated, a, perfect tin tube 
is formed within a lead pipe, the two metals being firmly united. 
The thickneaa of the tin lining may be regulated by the relative 
sizes of the ingots. It is preferred to work off only about twa 
thirds of the contents of the cylinder before adding a new charge. 
[Printed, Sd. Drawing.] 

A.D. 1863, May 23.— No. 131)0. 
POTTS, Ferdinand, and KEY, John.— This invention relates 
to the manufacture of metallic tubes, and to producing on Bueh 
and other tubes an ornumental metallic covering. 

Ist. The tubes are made from metallic bands, termed " hoop iron " 
frhich is by the ordicaiy process roll^ to the proper width, and 
t>efore the metal cuola it is, in order to give it the tubular form 
GOndueted irom the finishing rolls through a draw plate, or be' 
^een the jaws of a pair of pliers, such as are in common use for the 
purpose. By using the rolled hoop iron, all the trouble ait(c| 
expense of gauging, cutting and preparing strips or bands from 
sheets of metal is avoided, and much expense is thereby saved 
in the manufacture of tubes, the seams of which may be welded 
or otherwise. 

■2nd. Encasing such and other tubes and articles in ornamental 
covers, of any suitable metal or alloys that will permit of being 
worked in a heated state, iron excepted. These covers or cases 
consist of a suitable divisional cumber of thin longitudinal bands, 
each forming a segmental section of the tube to be covered, such 
bands having designs in relief produced upon them by rollers 
engraved and prepared in the same manner oa embossing rollers. 
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and pTodunng a aimilaT effect. The several bands or Bectiontf 
are placed in poaition and kept bound on a tube by coils of \ 
whilst their edgea are soldered thereto of together, and tubw 
thus ornamented may by lacquered and finished by any of thtf 
pKtceBaes in ordinary use. 

Metallic sash bars, trames, fittings, and other articles maf 
be ornamented with coverings prepared, finished and applied in' 
the same manner. 

[Prinled, IM. BrawinB.] 

A.D. 1863, June i;.— N" 1517. 
SPENCER, John FaEOKKiCK.— (Procimonai jirotectiaa only.y. 
— This invention relates to the making of " steam, gas, and wateo 
" tube joints," or fixing the ends of tubes in the holes of tuba 
plates, such holes being drilled or otherwise truly made, in siM. 
somewhat larger than the external diameter of the tube, and, 
aligbtly tapering to adnut of the introduction of a ferrule, wbicbi 
is farced or driven in between the end of the tube and the plat^ 
ao aa.to fill the annidar space formed between them by tha 
difference of size. The ferrules employed for this purpose na^, 
be made of either iron , steel, gun or other metal suitable to bq _ 
brought into close contact with the exterior of the tube end^j 
respectively and the metal of the plates, and they are formed with 
a shoulder or bead at the outer end if required, to permit of being 
drawn out from between the end of the tube and the hole in the 
plate, when necessary for repairs or otherwise, by means of a 
fork-like instrument or suitable lever tool, designed and employed 
for the piirpose, ITie thickness of these fertules, their diametei^ 
length, and the substance of the enlargement or bead, will vary, 
according to the relative sizes of the tube ends and the bIzq of tl^ 
holes in and thickness of the plates, the object being a simple, 
cheap, and durable mode of fixing tubes. The ferrules are avail- 
able for re-use after having been witlidrawn, 

[Pniiteil,W, No Drawings.] ] 

A.D. 1863, June 17.— N" 1519. , ; 

DE WILDE, F6dob..—(A commwiicaiion from Prt^uaor Dr. 
Henry Scitonrj.j — The object of this invention is to preserve 
from corrosion the surfaces of leaden pipes and ciBtems exposed 
to the alternate action of water and the atmosphere, by trans- 
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formiii^ jucb aurfaces into an insoluble Bulphuret or mlphide of 

the metAl. the metallic iaipregnatioQ of the water beiDg thereby 
prevented. The object is etfected b; a solution of anjr metal 
taken in combination with sulphur, that is, the soluble sulphides 
I or sulphurets, " such as the sulphides of ammonium, potassium, 
" sodium, lithium, barium, strontium, magoesium, calcium or 
'' the hjrpDSulphites of thtse bases and other metals as aluminium, 
" zinc, iron, liver of sulphur, or the reduced sulphates may also 
' be used. By preference I take a solution of caustic potash or 
' soda, and boii with an excess of sulphur so long as any sulphur 
'' is dissolved. In a solution containing i^ to 5 per cent, of a 
Bolid sulphuret heated to 2V2f Fahr., the articles to be treated 
ue immersed, and whilst the process is going on they should be 
•gitated or the solution kept in circulation ; and for coating l€«d 
pipes tntemally two boilers are contrived to pour the solution to 
Uid fro through the pipes alternately from one boiler to the 
Other, each being elevated by turns, and so placed and connected 
; pipes by fle.iible india-rubber tubing, that the alternate 
direction of the current is conducted and flows therein. Bjthia 
IS any length or number of lengths nf pipe may be opented 
upon simultaneously. The solulion may also he applied by 
brushing it on to the interior surface of cisterns and other 

rPrinted.l*. IJiuwingj.] 

A.D. 1863, June 19.— N" 1541. 
NEWTON, "William Edward. — {A commumcalion from Auyua- 
tin Hfttri Hamon.)- — {Provisional proteclion only.) — This invention 
relating to the construction of leaden pipes, consists in casting 
within such pipes a lining of tin or other metal or alloy, not 
liable to be effected by any liquids conveyed by and passing 
through pipes so lined, and therefore not injurious to health. 
The leaden pipe is heated, and the bore of the pipe preserved by 
a core, the diameter of which is emallerthan the internal diameter 
of the pipe, so that when the core is concentrically placed within 
the pipe an annular space is formed between tbeni. Into this space 
the tin is poured, and l)eing in a molten state it readily adheres 
to the lead. The pipe may then be drawn down in the usual 
way, the result beine a leaden pipe with a lining of tin. 

CTrintca id. No Dniwin(?a.T 
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A.D. 1863, June 27-— N° 1619. 
CHATTERTON.JoHN.^ThU invention relates to a. method o( 
lining; tubes and hollow vessels mode either of iron o( othel 
metds or Buhstances capable of reeistinK pressure, with lead or 
other soft metal or alloy, or with gutta percha or other substanoa 
or composition capable of being reduced to a plastic slate by the 
applicatioD of heat, the lining being expanded and forced into 
intimate contact with the internal surface of the pipe or vessel, by J 
pressure applied internally. 

The mode of operation depends upon the nature of the tubo , < 
to be lined, and the substance employed for lining it. For the 
purpose of lining iron tubes with lead, a thin leaden tube ia 
employed ; this tube ia slid into the iron tube and aflerwardi 
expanded by a mandril which is drawn through by the appliances 
of a draw-beocb, of forced through by hydraulic pressure the 
mandril being furnished with a cup leather, the end of the tub^ 
which is put into communication with the pump, being closed by 

Whenlining tubes or hollow vessels with thin tubular substanoei J 
capable of being rendered plastic by heat, the thin tubulMJ 
lining substance ia placed within the tube to be lined, and when. I 
closed at both ends is expanded by hoi water, which is forced 
inside it by a pump. The lining when cold resumes its normal 
rigidity, but permanently retains its increased diameter, being 
in intimate contact with the internal surface of the pipe. 

The invention alao relates to the manufacture of corrugated 
tubes made of gutta percha and other similar substances. 
[Printed, W. No Drawings.] 



A.D. 1863, August 7.— N" 1950. 
MULHOLLAND, FaeoBRicK Gbobge. — {Proeirionoi 

(ecfion only.) — This invention relates to the easting of pipes, i 
to connecting such pipes by means of a tubular collar or coupling J 
which is made with an internal annular recess to contain an 
tic composition that covers and makes an expansible joint. 

The pipes are cast of uniform diameter throughout and wh 
brought together end to end, the collar is slipped loosely over t 
junction where the ends lap, the end of one pipe being recess 
internally, and the end of the other externally, in each pipe o 
halt of the thickness of the metal. The compoaitior in a fluid a 
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Bemi-fluid state, ia poured into the internal annular 

collar through a cup-ibnned orifice, and forms an elastic packing 

completely aurrounding the joint. 

Tha ingredienta employed for forming the composition when it 
is required for Ion- tetn|terBturcs, consist of vulcanised india- 
rubber GOO partB, of resin and tallow yS'O parts, of ahoddy or fluff, 
.^'5 parts, and of prepared phosphorous t'5 ]>art. For high temper- 
sturea the ahove propnrtiona are modified. The three Srat named 
subatanees placed in a suitable vessel, are subjected for the space 
of 4 or 5 hours to a temperature of from 2fi0 to 290° Fahr., and 
when thoroughly incorporated, the phosphorous is ad( 
prevent the decomposition of the india-rubber. 

i:PrinK!d,W. No Drawlngii-l 

A.D. 1863, September 9.— N" 2L'I 
GLYDOS, William, the younger. — (Provisioaal protect 
only.) — This invention relatinR to machinery and apparatus 
adapted to the manufacture of metalitc pipes and holloiv cylinders, 
refers to the cores and core bars employed in the easting processes, 
and to the manner of forming the groores in the pairs of rollers 
employed in the rolling proceaa. 

1st. The core bars are made accordinf( to two plana, each 
capable of contraction. One plan consists in rolling up Or bend- 
ing a sheet of metal into a tubular form, the edgea overlapping 
i>ut not l^tened together, or instead of using a bent sheet, the 
pore bar may be cast in a similar form with one longitudinal 
division or slit. The other mode of construction consists in 
forming cylindrical or other shaped core bars by a number of 
longitudinal Begmental sections, kept relatively in place by a hoop 
placed externally on each end of the bar, and severally forced 
Dutwards by springs, which act against snugs or convex ribs from 
the inside. 

f 2nd. The rolls of rolling machinery are eonstouoted in pairs, 
the rollers of each pair respectively having corresponding grooves, 
Lnd the grooves of each successive pair having in relation to the 
grooves of the others a diminished size progreBBively. "Hie 
' (grooves of the first pair (which are the largest), are indented 
^slantingly crosswise ; the grooves of the second pair of rollers are 
Ifluted longitudinally ; those of the third pair have a aeries of 
irregular projections ; and the grooves, which are smallest in the 
iast pair of rollers, have the ordinary form. As the tubes and 
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cylinders paea through the roUeis ia aucce&ston on a nmndtil, a 
kind of kcBading of their metallic aurfoce takea place bj meaiut 
of the indentutions, flutes, and projections in the grourea, making j 
the metal homoReneoua, and tendering tt subsequent Lanuneriifl j 
process unnecessary, 

LPrinted,*J. Xo Drawinwa.] 

'I 

A.D.18Kt, October 17.— N" 2549. -"* I 

MONCKTON, Edward Hbkry Cbadock.— This invartiia j 
relating to a mode of uniting or joining sheets of metal is al(^ J 
applicable In the uonstruution of boUerB and tubes, and to othqf J 
purposes. It oonsiats in ; — 

Ist. Constructing suitable apparatus for commiiing air witjl 1 
gases to be consumed in a furnace applicable to beating, brazing, J 
soldering, welding, and smelting. Fur these purpoaea four kiil^f J 
of apparatus, severally differing in their constructional arrange- 1 
ments are described, each having inlets for the admission qf'l 
combustible gases, and other inlets either above or below fqf I 
forcing in air, which is caused to commingle n'ith the gases b|f f 
tmj suitable mechanical means; tbence the aerated gases Mf ^ 
conducted thrpugh pipes or flexible tubes to the furnace whic^ 
when intense beat is required, is lined with bricks or clay mixed 
with mica or asbestos, the clay being combined with oxide of iron 

2nd. Relates to the different fluxes employed, and which con- 
sist of two, three, or four of the following substances variously 
proportioned and dissolved, and then dried, viz,, borax, sal-am- 
moniac, salt-petre, bi-earbonate of potash, the carbonates of potaah, 
soda, and lime, and the duates and borates. 

3rd. Relates to the various appliances employed in the mode of 
operating, and to the brazing material, which for iron or stesl 
consists of from 50 to 75 parts of copper, and &om 3U to 50 parts 
of title, or of copper and tia duly proportioned. 

The metallic surfeces which are to be united, having been tho- 
roughly cleaned and washed with the fluxing solution, have whilst 
in a heated state the brazing composition applied and liquified 
by the heat from gas flaToe intensified by a blow pipe, or by means 
«f a fire in a travelling furnace excited by a pair of bellows. The 
^Sttrginal surfaces of the plates, which are lapped together in tlis 
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construction of steam bcOers, are merely in the first inataooe 
held in position by a few wire rivets, and subsequently united by 
the brazing composition which is applied and caused to flow in 
between the meeting surfiuses, so as to form a solid lap or 
joint. 

Large and small tubes, suitable for cannon, steam boilers, 
hydraulic and other presses, have not only the overlap increased, 
but receive additional thickness by coiling thin metal (previously 
dipped in the fluxing solution and dried) round and round them 
until the desired '' thickness of metal is attained, and then apply- 
** ing the brazing or soldering material to the end and fluxing 
" it, the whole tube being simultaneously heated so as to cause 
'' the fused metal to flow into the interior ; should the tube be 
" very long, each end in succession may be brazed by burying 
" part of the cylinder in an upright position in the earth while 
'' the other end is subjected to the heating process/' 

''Inmiensely strong tubes suitable for canon may be eon- 
*' structed by having ribands of steel or rolled iron or other metal 
'* previously electro-plated or otherwise well dealied and dipped 
** in the fluxion solution and dried, folded over, and prepared, 
*' smooth bored or rifled cylinder, and each fold or several folds 
may be brazed or soldered together accordingly as is considered 
desirable. The rifling may also be made by brazing strips of 
steel to the cylinder, thus strengthening instead of weakening 
the gun. The ribands above-mentioned may be coiled fold 
over fold, either so as as to break joint or to cross and interlace 
** each other." 

[Printed, 6d, No Drawings.] 

A.D. 1863, November 7.— N» 2779. 

HASELTINE, Gborob. — {A communieation Jrom Elijah Valen* 
tine and Moses Thompson Ridout.) — ^This is the invention of a 
machine designed for bending metallic pipes or spouts. The 
machine operates by means of a swaging whed or disc roller 
which is concave on its periphery, and has lapped partly round 
it a flexible band of india-rubber or other suitable materiaL This 
band at one end is attached to an upright steel spring, and 
passing round the swaging roller, the other end is fixed to a 
hook situated * immediately behind the wheel. The movements 
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of the wheel, which ia actuated by a radial projecting lever, or^ 1 
directed by an arc-formed guide and guiding block, over ths. 
curved aurfaee of a shaping block, in contact with a round fle»>, 
ible mandril, which is composed of laminated steel bandu fixed 
on each side of an india-rubber foundation, and projecting 
between the swaging roUer and the block, yield when the roller is 
brought down by the lever and guide. The upper surface of the [ 
shapinji block is made concave to correspond with the surface of J 
of the roller, and it ia covered with india-rubber or other elaati< 
material, so that no hard rigid substance either externally atM 
internally, ia brought into contact with the surface of the ,spont ^ 
or pipe, which during the process of bending, is placed upon thv ' 
mandril and held eecnre in position upon the block by mt 
a treadle, whilst the actuating lever is depressed and the pressun, J 
of the roller thereby brought to bear upon the tube, which hfim 
means of the direction given to the roller by the arc-fonne(lJ 
guides is forced to take the curved form of the block. When thft j 
bending operation is finished, the flexible mandril is drawn fronVi] 
the tube by the action of a iever horiKontally disposed at thQ-« 
opposite side of the mMhine, 
[Printed. Brf. Drawing.] 



A.D. 1863, November 16.— N" 2865. 
CAMERON, Samuel, and JOHNSTON, William. — Thia^ 1 
invention relates to the construction of tapa, to I'alvular apparatus I 
adapted to waterclosets, and to swivel jointing or connecting tha J 
pipes employed for such and other purposes. 

The main feature in the construction of taps, valvular appsip I 
ratus. Sic, consists in making the barrels of taps and chambers J 
of valvular apparatus in two halves or parts, which are fitted ani^ J 
screwed ti^ethec (like the two parts of a bearing for a shaftj i 
before they are bored. Several modifications of these taps are J 
shewn and described, the plugs being designed luid fitted to J 
discharge and shut off in various ways. 

Three modifications of fittings of waterclosets are contrived oq J 
the same principle, but difi'ering in the details of constructionf «l 
and the mode of filling and discharging. ■ 

Pipe sockets designed for swivel joints are constructed and 
^tted like the barrels of taps in two halves or parts; these swivel > 
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joints are adapted to the swivel joints of gas brackets and t<» 
other parposes where (as also in the case of taps) the capability 
of ready acijustment after wear as desirable. 

[Prinhid,10<i. Drawing,] 
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A.D. 18&*, January H.— N" 108. 
THOMPSON, Jameb.— (Prortsionn; protection tmly.)~1ViB 
invention relating to the manufacture of tubes, and barrels for 
fire-srins and ordnance made solid without weld, is Bupplementsty 
to prior Letters Patent granted to this inventor, and bearing date 
April 24, 186.'i No. 1023, whereby are produced, by the einploy- 
f a steam bamnier fitted with the requisite appliatieeg, 
hcdiow masses or billets of steel or other metal, punched thraugh 
the center or axis, and afterwards rolled into tubes or barrels with 
solid breeches, the rolls being suitably formed for the purpose. 
According to the present invention the hollow or tubular billet 
intended to form a gun barrel is, when punched, removed upon a 
mandril to a tilt or forge hammer, under the action of which it is 
drawn out and an enlargement formed at the end. It is then 

I operated upon by an hydraulic press, which is fitted with a die 
and a punch on the plunger, that enlarges and regulates the hole 
or bore, and equalizes the metal by being introduced at the 
opposite end to that at which the billet was pierced by theonginal 
punch of the steam hammer. 
The invention also refers to a method of operating upon and 
shaping the lump or enlargement fonned on the breech tad of 
the barrel by means of a stamp and die, which give to that portion 
of the barrel the requisite form. The barrel is passed through 
the die, and resting upon the shoulder of the enlarged breech, is 
in that position operated upon by the stamp, and thereby the 
enlargement is reduced to the desired shape and size, a plug being 
inserted in the breeeh end to support and maintain its form whilst 
the metal in a heated state is undergoing the operation. 
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A.D. 1§64, hatmarr 19.— >'• 139. 
THOMFSOX, Jamu.— Tbts iarattioo, reUtiitg to the nusn- 
tactoie of mnlM tabes tiw gna tMRcb and other pnrpoccs, 
consists ID the p te p a ratina at what are tmned the " mould* " er 
ingots, whidi a* i^ide ibeet from the bloom, and lo pnnehed to 
make them tnbolK that the metal dispUeed by (he poniJung 
opention u £rtnbirted ktenl^ and not driroi oat m the rorm 
of a pellet. TW pond tapm tovmrds the end^ which tennhutn 
with a blunt pon^ aad tke op vA m u effected by cteun powa 
with an apfMistn* *^"''*t in coBatrae^tm to k ateun bammer, 
which opcntes I7 a nceeariaa of Utiee or four blows, the ingot 
being htld find >m an amil btoti by » mitaUc Mmr ounp. 
When punching maulds for the bands ol nmute-Ioadiog fiie. 
anna, the pa^A it aot driven cntin^ thnngli, ao that the end 
intended to fbnn tlw bieech i* left aolid. After the pnnciiing 
opentioQ, the moold it placed apon a numdril and hanmicied 
or swBf(ed, and finals it b f^vtrA between groorcd ronen, which 
1 leduce it to the deaiicd 




groores in the rollen, intt ei d of being oniftHm in axe, 
EMM in depth and breadth rmmd the rollen, Knd 
II colngaanit, wtucb produces the lamp of addt- 

metal leqinied at the breech end of the bamL 

ation el a pricr patent gnnted to this inventor 

aUt. 1S63, So. 1023, it Kferred to. 
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A.D. l»«t, Janoarj 23.— X" 190. 
STBWAKT, Datid Yoolow.— Thia inTentiDti idUo to ifee 
appliancea etajiofed in forming iIm mould* for cavting pqiet, 
tubes, colamns and nnilar articka. aod to a mode of supporting 
and eteadjing the entet emplofed. 'Xlie inreslion ti ^plkable 
in cnaea when tbe pMtem i* ibifted «■ tbe fnoiiU ii fornud, and 
consiatt in the tue of a cnnahead, througb wbi^ the epindle of 
the pattern paaaea and ia fr«c to rotaite, tbe ends of the crotsbcad 
ficting into grooTca or guide* formed along tbe top edgM of the 
ades of the mooU box, and by thia tneana the pattern ia CMued 
to more along both aleadil; and true. 
.The mode adapted for eupporting U)ecore«,i* more piiti«nUH)' 
ible to COKE of Soulier diameter, to wUdi whilat in (br 
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mould, longitudinal tension is applied, so as to stretch 
them, and thereby prevent deflection, supporting chaplets oi 
thickness pegs not being required. This stiffening of the cores is 
effected hy means o! scren-s, wedges, or other equivalent ap- 
pliances either in strong frames, or upon the moulding boxes, 
the tension being maintained until the casting is finished. 
[Frinled, lOJ. Drawing.] 



A.D. 1864, February 6.— N" 320. 
SINIBALDI, Mabib Cblbstb de Cahteras.— Tliis invention 
relates to the manufactxire of tubes, cylinders, compound plates 
[tnd other articles, consisting of laminated plates, coated and 
united with other metals. 

The compound plates are made by laminating iron or steel 
plates ivith an intermediate plate of copper, brass, or other suitable 
metal, and immersing them in a. hath of the same metal in a 
molten state, all the sheets previous to the operation having theii 
surfaces made thoroughly clean, are wasiied over or immersed in 
a solution of borax or other Hax, 

Another method consists in first coating tSie sheets of iron or 
steel which are to he united, with the same metal in which when 
placed together they are to he immersed, or in a bath of metal 
that will liquify at a lower temperature. 

Describes the mode of making and working compound plates 
by these methods, of sofficient length to reach round or extend 
from end to end of a shi]) or other structure. 

Tubes or cylinders are formed by taking a plate of iron or steel 
that is coated with ether metal, and rolling it so tightly upon a 
mandril, that each siiucesaive lap is brought into intimate contact 
with the preceding, until sufficient thickness is obtained; in. thia 
position after being aeeiired by screws to prevent its uncoiling, it 
is eitlier immersed in molten cojiper or brass, or subjected in a, 
box lined with fire-clay or loam, to the required high temperature 
in a suitable furnace. By this means the coating is melted, and 
the Eeveral laps are brazed together. 

" I also construct plates by weaving together bars or rods of 
" iron or steel to form a kind of wickerwork, and then unite them 
" by immersion in molten copper or other metals. Or I ooil 
" together a number of links of hoop iron, and form thereof a 
« coat of mail, and cover it ivith brass or other metals in a molten 
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" state. For coating the surfaces of cylinders or tubes witli I 
" popper, brass or other like metals, I first clean thoroughly tlio ■ j 
" Burface to be covered and fix thereto a lining or covering formsd 
" of a sheet or number of sheets, or a tube of copper or other 
" metal, also having ita surface thoroughly cleaned, an 
" them firmly together, and after immersing them in borax or 
" other flux, unite them by the application of heat." 

Iron or steel plates for ornamental purposes, are made by first 
cutting or stamping the design on or through the plates, and after 
preparing and placing them in a ho.x or mould, causing the 
molt«n brass or otiier nietat to flow over them. By this means 
the interstices in the iron or steel plates are filled with the brass, 
which adheres thereto, and in this state it is allowed to cool. 
When taken out of the moulds the plate is reduced to a smooth 
even surface, and polished until the ornamental design is perfectly 
defined. 

[Printed, 2s. U. DrawinRfl.] 

A.D. 1864, February 10.— N" 36-1. 
HAWTHORN, William.— This invention relates to an appa- 
ratus designed for closing the ends of pipes, tubes, and hoUow'' 
vessels, during the operation of testing them under high pressure, 
whether of steam, air, gas, or liquid. 

The apparatus has mounted within it, two caps carried by crosB- 
heads, the ends of which are supported by two horizontal bolts or 
guides. The caps face each other at a certain distance apart 
corresponding to the length of the pipe, and into them the two 
ends of the pipe are inserted, one into each cap. One of the 
croBsheads is fixed at one end of the apparatus, and the other has 
liberty to slide along the bolt guides when actuated by a screw. 
The recess in each cap has two diameters, respectively correspond- 
ing, one to the external and the other to the internal diameter of 
the pipe, the ends of which when inserted in the caps abut when 
screwed up and form flush joints against the annular shoulder 
formed in the caps at the point where the large diameter sudden^' 1 
ends. Inside the pipe one at each end, disposed so as to be partly* J 
within the ends of the pipe, and partly within the small diametaM 
of the caps, are two short tubes or flat collars of india-rubber, , 
which cover the joint, and when the pressure is applied, ore 
pressed into intimate contact with the metallic surfaces, s 
permit no escape of the steam or fluid, which is introduced and 
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afterwards passes out through suitable openings it 

goretTied by stop-cocka reapectivelf in communication, one nith 

the force pump, and the other with the ahnospher 
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A.D. I8&J, March 3.— N° Ml. 
HARDING, GusTAVua Palmbe,— This invention, relatiagit 
the manu&cturc of tubes, roda, bars and plates, conaista for the 
purpose, in the employment of an exp&adiog die or draw-plate, 
bf meana of which, tubes conica), cylindrical, polygonal, or of 
other form, externally may be made to vary in size without 
ohan^ng the draw-plates ; also the same eifect may be produced 
on bars, rods, and plates, the expanding dies or plates being 
suitably fashioned to impart to them the required form. The 
macbinei; adapted to the drawing of " tapering gun barrela, iB.< 
" composed of a cast-iron box, iu which I insert a number of 
" loose pieces of metal with slots to receive a similar nimiber of 
" draw plates. These loose pieces of metal are supported by 
" shoulders left in the cast-iron box. Screw pins act on the 
" back of the draw plates. These pina are worked by beviUed 
" wheels gearing into each other outside the box. One of these 
■' wheels carries a. pinion driven by some prime mover. The tube 
" is drawn over a mandril and through the draw plates fixed, say, 
" at 1 inch diameter, but as the drawing proceeds the draw jdatea, 
" are moved by the action of the driving pinion on the bevilled 
" wheels and screws, and if the original reduction of the tube by 
" the draw plates be ^ inch it can be lessened gradually to nothing 
" in any desired lengths, so that by repeating the draw and re- 
" duction, conical tubes with a cylindrical bore would be obtained 
" perfectly true throughout." 

Tubes maybe made parailel or tapering at intervals throughout 
any portion of their length, and during the operation they are 
supported on mandrils of the requisite size ; when mslcing conical 
tubes it is preferred to draw &om the smaller to the larger end,. 
Tapering gun barrels may be made in double lengths by causing 
the dies respectively to recede gradually up to the midlength of 
tjie tube, and then by a reverse movement gradually approach 
each other. By this means a tube is produced gradually topering 
from the mid-length towards the two ends, and by dividing auoh 
a tube two gun banels are produced. 
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Irregolu conical tabes or b&rs ue formed from puollol t«b« I 
oi bars, b; diawing them a short distance or [lortiou of tlitj^ 1 
length only tlirough each of a series of draw plat«s, sevenUf I 
graduating in the size of their respective dies ; this is called dca^ J 
ing by stages, during which process when operating ujton tubof^ I 
supporting mandrils should be emplojed. - I 

[Printed, lOrf. DrawinB-] ■■ I 

A.D. 1864. March 23^N" 736, " I 

HEAD, TaoMAB Howard, and SMITH, Hbsby.— This inVBii- I 

tion relates to the method and apparatus eraployed for mouldini fl 
pipes, and also other articles of cast metal. I 

" In moulding pipes, the box in which the mould is made II I 
*' fixed to a horizontal bed plate mounted on a frnnic. Tta I 
" pattern is fixed in the centre of the horizontal bed plate on J 
" ases which are supported in bearings ; a toothed wheel is fixed J 
" to one of the axes, and is geared into by a pinion moved liy ft I 
*' ciank handle or wheel. The moulding box is then put on tElB 
" horiiontal bed plate, and the ramming performed in the ordl- 
*■ nsiy way ; when rammed the pattern is revolved or turned luiU I 
" round through the toothed wheel and pinion, or other sultbbla J 
" gear, till it comes to the clearance on each side of the pattenj* J 
" which will leave the mould clear. By this means the niould Tmm 
" finished before it is taken off the horizontal bed plate. The bosl 
" is then taken off and the pattern turned bat;k to Its place. T^a 
" other part of the bos is then proceeded with in the lame way tfM 
" the first. This apparatna is fixed on wheels, bo that it can OtM 
" moved along a pipe bank, or it can bemadn a flutiirc." ' I 

The constructional arrangements of the apparatu* oin|>l(iyeif (!*■ 

moulding other articles are considerably modified. ■ 

[Prinkd. li. irf. Drawinini.] " I 

A.D. IP64, March 28,— N» 7.W, 1 

RAMMELL Thomam Webbtkb.— Tlii* invtnti/rti relatn to &» J 
conttrDCtional airangemirnt* at paawn^er and ottutr litio* </f {tiiM^ J 
matic radwaya, to the various appamtua erupl'if^d, mui tii thM 
rolliuK stock and mode of working; it alto rtUtMi bi Uik iijliM 
struction of the pneumatic tube*, i'ht: firnt part "f th* '"VMitMH 
^^L .be foBiid dacnbed b ike voloine itt Alffwl«nimW tottlUH 
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The metallic tubes employed on pneumatic passenger and other 
lines of railway wnrked on the aame principle of propulsion ar?, b]f 
Kason u{ their lai^e diameter, cast in three or mure longitudi- 
nal segmental sections of equal length, forming when fitted together 
part of a perfect tube through which the trains of carriages pass. 
Each " segment may however, for convenience, be cast in one or 
" more parts, which in thai case should be bolted together to form 
■' a full-sized plate before the work of laying is commenced, I 
" form the base uf the tube of one segmental plate (which may be 
" subdivided as described)] having interoal ribs and a emootli 
" external surface to take au even bed upon the concrete or other 
" foundation employed, and the upper portion of cither of two seg' 
" mentaJ plates, springing irom the base and meeting at the crown, 
" or of three segmental plates, two springing from the base and 
" meeting the third or upper plate at the haunches, and these I 
" cast with external ribs and a smooth internal surface, ofcring 
" but little resistance to the pneumatic current. I unite the aeg- 
" mental plates together longitudinally irith bolts and Sanches, 
" forming recesses along tbe lower joints, in order that the bolts 
" there may be inserted from the inside. The complete sectional 
" lengths 1 unite with a lap or socket joint, so constructed that in 
" the process of laying the tube the several sections may be set at 
" any desired angle, one with another, and any required curve, 
" either vertical or horizontal, be thus formed, and also that the 
" cement or other material employed for making the joint and 
" the necessary bolta may be inserted &om the inside. I prefer 
" to lay these tubes upon a bed of concrete, which I first form to 
" an even surface corresponding with the outer contour of the 
" base plate, and I fill in the trench immediately around the 
" upper plates with the same material, which thus becomes part 
" of the structure, adding to the strength of the tube, and 
" allowing of a saving in the thickness of the plates." 

Double tubes or tube ways are adapted to mines, one section 
serving for the traffic, and the other for the return current, withoii 
interfering with tbe ventilation of the mine, 
[Printed, IS. Bd. DrawiiigB.1 

A.D. 1864, April 12.— N° 90!). 
MENNONS, Mahc Antoinb FBAsgois. — (A communitatioH 
from Eughe Joseph Lacroix.)—(Prmmonal protection only,)- 
Tbi» invention relates to apparatus adapted to the drawing 



'1 

on I 



METALLIC PIPES AND TUBES. 

rolling of metallic tubes by means of on hydraulic preea and r 
votving dies. This apparatus which is capable of operating upc 
four gun barrelj aimultaneouely, consists of a central vertJca 
cyliader and plunger, which carries on its uppei end » 
rectangular plate, to the four aides of which the actuating detaila 
of the apparatus depend ; these details consist of four sockets {oni 
on each side) in which are fised respectively four pendent screwi 
upon the lower ends of which the upper ends of the four tubes M 
gun harrels are screwed, and depend therelrom in the direction a 
the vertical plane of the dies. These dies act in pairs, c 
each side of the apparatus, each pair consisting of two disc roller diei 
which revolve on axes, the periphery of both being grooved e( 
triealiy, In order that the necessary tapering form maybe ii 
to the tubes. On the axis of each roller die there is ; 
pinion, which engages with the t«eth of intermediate rack 1 
that depend from the rectangular plate to which they a; 
these rocks maintain the relative position of the dies, so that aCV 
the meeting point of their respective peripheries on the plane d ' 
their axes, the varying depth of the groove in each roller is always 
uniform. Four mandril rods project upwards from the base of 
the machine and carry mandrils, which enter, one into each tub^ 
and terminate juat above the plane of the meeting point of tba | 
dies. When the plunger is set in motion, it rises and draws tlU 
four tubea upwards, dragging them between the dies, which a 
thus caused to rotate on their axes -, the speed of this n 
of the dies is not allowed to be coincident with the rise of tbi 
plunger, as the rotation of the dies is regulated by the racks anA 
the size of the pinions. After the o|ieration the plunger grari>V 
tates by its own weight, and by means of the racks and pinionj 
the dies of each pair are turned back to their relative n 

[Printed, 8(1. Drawinns.] 

A.D. 1064, April 12.— N° 9^3. 
NEWTON, William Edward.— (J vommmicatiDa/roia 
WatelH, Charles WaieUl, and Edmund dt Lacolte.)—{Proi>i 
proliction onli/,) — This invention consiata of vaiioua modes 
connecting metallio pipes in such manner, that expansion anq 
contraction of the pipes may take place without injury ti 
joint; it also relates to the construction of sl^p-cocks or valve 
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In connecting dsnged fapea, a jiacking ring or washer of iodla* 
rubber or other yieldiog substance is int^rjiosed bedveen the 
meeting surfaces, whieh are then drawn together by bolta with 
nuts or cottars, adapted to the flanges or to lugs cast thereon. 

Instead of placing an india-rubber packing between the meet^ 
ing surfaces at the adjoining ends of pipes, a abort cylinder of 
india-rubber may be made to envelope the joint, and be pressed 
into intimate contact therewith by a metal collar tightened round 
it by screwing or otherwise ; this airangenient is available whan 
pipes are laid relatively deviating from a direct line, and in the 
case of gas pipes, a ring of Lead may be first adjusted over ths 
crevice of the joint and covered with a short cylinder of india* 
rubber, and enterior to that a metallic conieai ring may be tight- 
ened on by clamps. " By casting on the pipes, shoulders with 
" inclined faces, and notches made therein to allow the clamps to 
" pass, the pipes may be held together securely without the uae 
" of screws, wedges, or cottars, by simply driving the clamps 
" forward along the inclined faces of the shoulders." 

In BDme cases annular V-gioove$ are formed in the meeting 
■urCiice of pipes to receive a ring of soft metal, which when the 
pipes are drawn together, ia compressed between them, and forms 
an BJr-tight joint. The plain ends and the sockets of pipes may 
be screw-threaded, and a ring or collar of soft metal be driven or 
ii}rced between them ; and another modification consista in screw* 
threading the ends of pipes externally, and coiapressing thereon 
by means of screw clamps or other contrivance, a soft metal 

Stop cocks or valves are made wedge-shaped and fitted with 
■CKwed shafts or spindles ; those of Isrge size have two spindles 
geaied together. 

[Printed, *i. NoDinninpi.] 

A.D. 1864, April 22.— N° 1018. 
THOMPSON, James.— This invention relating to the manufac- 
tnre of seamless tubes of iron, steel or other metals, is supplemcni' 
tary to prior inventions, for which were granted Letters Patent, 
dated April 24, IB63, and numbered respectively 1023, and 1024 j 
to an application made January 14, No. 103, and to a subsequent 
Patent dated January 19. No. V39, in the present year. The 
present invention consists in operating upon blooms or lumps of 
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iRm, steel, copper or other meUl or allofs wbich, by bettingi. 
awnging, bammeritig, rolling, pressing, or otherwise, have thweby 
been formed or converted from the oripnal to preliminary afa&pes', 
adapted to the purposes for which they may be subsequently re- 
quired. MuKS BO prepared are, in a heated condition placed 
undar the operation of a punch or plunger, fitted in a press or 
^paratm and actuated by any suitable mechanical force or motive 
power. Thia punching process has the effect of condensing the* ] 
substance of themetal, by forcing or displacing the central portion) 
which is pierced by the punch and compreasibly forced into the" 
surrounding part, the metal piece or mass during the operation 
bong externally supported between the adjustable or advancing 
JKW9 of the press or apparatus, as the metal is carried forward and 
brought concentrically beneath the punch. Attei this combined 
punching and compressing process, the hollow or tubular massek 
are by forging, rolling, drawing, or other suitable means, manu^ 
fietured into seamless tubes of uniform strength, and into cylin- 
l^^dm, axles, calico printing rollers, and other similar articles, 

^V"? A.D. imt, July 13.— N» 1751. 

SMITH, Bknjamin.— This invention relates to the manufacture 
of metallic tubes, and to the dies, rings, and instruments through 
which during the process such tubes are drawn. These dies, rings, 
or instruments are " made by what is technically called chill casting, 
" and such dies, rings, or instrnments when in use are placed in 
" suitable draw plates or other holders. Tlie forma of these rings or 
" instruments will be varied according to the circumstances under 
" which they are to be used. In making chiU cast rings, dies or 
*' insb^menta for finishing iron and steel tubes where the edges 
" of the dies, rings, or instruments are to produce a slight cuttii^ 
" effect, the dies, rings, or instruments are made truly cylindrical 
" or parallel on the inside. The ends are by preference formed 
" at right angles to the central axis of the instrument. On the 
" outside a projecting or surrounding rib or projecting collw is 
" formed, on which in some cases a hoop of wrought iron is 
" shrunk; this collar or projecting rib is to enter a groove or 
" recess formed in the draw plate or other suitable holder; by thia 
" means what may be called a chill cast-iron bushing or hning 
" will be used in the passage of tiie draw plate or holder, through 
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whioU B tulie ia drawn, whJcb lining or bushing may be Mac 
changed or turned end for and when one end has been worn; 
or the warn end may be ground off, and tlie instrument Sfcsln 
used, ^lien the rings, dies or instruments are to be otherwise 
employed, then the forms wdl be modified accordingly." 
" In casting these instruments, iron moulds are used with 
internal iron mandrils or cores of the form und sizes of tbe 
desired interior passages of the instruments, which cores or 
mandrils ace driven out as quickly as may be, in order that the 
cast metal may not cool too much thereon, as ia well understood 
in making chill castings for otlier purposes." 
[Prinled, 8d, Brewing.] 

A.D. 1864, August 5.— N° 1954. 
HENRY, Michael. — (A commanieaCion from Victor Henry 
Sophie Frederic Gueldry.) — {Praciiiaaal protection only.) — This 
invention, relating to the manufacture of metallic pipes, tubes, 
and cylinders, is chiefly applicable to the drawing of cast cylin- 
ders, seamless tubes, and other articles of copper or its ^oys 
taken in the rough state and drawn whilst cold. Instead of 
applying the tractive power to the mandril, it is, according to 

I this invention, applied to ihe tube, cylinder, or article which is 
to be drawn or shaped by dragging it through a hole or holes in 
a draw plate, such holes or dies being transversely smaUei than 
the tube itself. This according to one method is effected "by 
" placing two blocks on the mandril, one at or near one end of 
" the tube or article to l>e drawn, a ring or collar being inter- 
" posed between them, and the other is behind the die or draw- 
" plate; power may be applied to one or other of these blocka 
" to force or draw the metal t!iroU|fh the die, drawplate, or 
" hole." 
The die or hole in the drawplate is elongated, and so formed 
" that every portion of the outer surface of the tube or other 
" article is subjected to a protracted pressing action, the said 
" tube or article as it passes along being pressed, forced, or 
" brought into contact with the pressing or squeezing surface 
" for sufficient time to reduce or remove the elasticity of the 
" metal or tendency thereof to crack." 
[Printed, W. So DrawiiiKa.] 
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A.D. 1864, August 30.— N° 2156. 
LONES, John. — This invention relates to the process of coating | 
and lining iron with steel, applicable to bars and tubes. 

The steel covering or shell for a bar or tube is prepared in 
two longitudinal halves or parts, rolled to inclose the bar or 
tube, and fit to its external shape, one on each side. If the form 
of the bar or tube is cylindrical, the coating pktes have trans- i 
versely a semicircular form, ajid if polygonal or otherwise, tha 
coating plates internally are formed to correspond. When placed 
together, the bar or tube being inclosed by the tii'o half ci 
they are introduced within a furnace or otherwise, and when { 
heated to a. welding temperature they are taken out and passed 
between a suitably formed pair of rolls, and by this mt 
metals ate welded together. Instead of employing rollers tat 
the purpose, the welding may be effected by a forging procesd. 
When iron tubes are lined with steei as well as coated eiternally, 
the steel lining is introduced into the iron tube in a tubular or 
semi-tubular form at the same time that the coating shells are { 
applied, previous to the heating process, and a mandril i 
serted within the steel lining tube to support and maintain itij 
tubuUr form whilst passing through the rolls. 

[Printed. 8d. DrnwiiiB.] 

A.D. 1864, September 2.— N° 2161. 
BROOMAN, Richard Archibald.— (,4 cammsnication from \ 
Hypoli/te Brocard and Edward HunnibaU.) — This invention j 
relates to the constritction and use of soft metal washers, adapted J 
to the meeting surfaces of pipes and articles when jointing o 
connecting them together, for the purpose of making such join! 
or connections fluid tight. These washers or packings of Ic 
are "shaped in rolls or otherwise with longitudinal grooves, anjl 
" placed between the surfaces to be joined. These washers being j 
" subjected to pressure, the lead yields and impresses itself with [ 
" the surfaces united by the compression of the tightening agenti I 
" used, so as to follow exactly the more or less irregular cott« 
" formation of the said surfaces, A joint perfectly hermetic ia 
" thus constituted ivithout the use of white lead and yarn." 

" For some purposes the lead washer is formed from a strip of ' 
" lead, the cross section of which is that of a loienge, and again 
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' for Bome purposca the wesher is in the fomi of wire. The 
" edges of the waaher should he scarfed, in order that they may 
" fit together when bent into a circular or oval fomi." 

" In the formation of the lead waahera by moulding they may 
'■ be made either straight or Binuous, or of circular or oval form. 
' Instead of the continuous rectongnUr edges of the grooves, 
" the edges of ,the washers may be formed with notches or 
' otherwise, according to the purpose to which they are to be 
' applied." 

CPrintad.Sd. Dnwing.] 



A.D. 1864, September 13.— N='2238. 
TAYLOR, Samuel John. — (Proirisional proCeelioa only.) — This 
invention, relating to the manufacture of articles of hollow iron 
w»Te, such as saucepans, pots, and basins, is also apphcable to 
the oonstruction of tabes and pipes. It chieSy refers to such 
articles of cast iron as receive a coating or lining of tin, glass, 
or enamel, for which purpose ordinarily their interiors are made 
dean and smooth by turning them in a lathe, the subsequent 
tinning or coating being a tedious operation. The inyentiou is 
described with reference to the muiufacture of a basin, and con- 
sists in making the internal surfaces of such or other hollow 
articles which are to be subsequently lined or coated, of thin 
wrought iron. It is described as follows ;— " I form from sheet 
" iron, by stamping or otherwise, a thin basin of the shape and 
" sine of the interior of the basin to be made. This thin basin 
" I employ as a lining to the cast iron, of which the greater part 
" of the basin is made, I cast the cast-iron pert of the basin in 
" the ordinary way, excepting that I place the said sheet iron 
" basin or lining in the mould in which the cast-iron basin is to 
'*' be cbii, and I cast the cast-iron basin upon the sheet-iron ba£iu 
'" in the mould. There is thus produced a cast-iron basin having 
" a lining of wrought iron, the said lining being inseparably 
" attached to the cast iron. The wrought-iron lining of the 
" basin may be tinned without being turned in a lathe, as it 
" only requires cleaning with dilute sulphuric acid or other acid 
" employed for cleaning iron, when it wil) readily take the coat- 
" ing of tin. The basin made in the manner described also 
" receives a. coating of enamel more readily than if the surface to 
" be enamelled were made of cast iron." 
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Compound metallic pipes and other articles not requiring to 
be coated or lined internally with tin, glass, or enamel, may alsft 
be made by this invention. 
tPrinted.W. NoDrawiugB.] 

A.D. 1864, Septflmber 22.— N- 2333. 
BARB, Peter. — This invention relates to the construction of 
apparatuB designed for forming tbe moulds for casting " pipes of 
" vaiiouB sizes and forms in the sajne machine without the use 
" of skilled labor." The apparatus consists of two profile plates 
horizontally mounted upon one central and two end standards 
relatively kept in position by long tie bolts. The upper surfaces 
of the platea are level one with the other, and their contiguous 
edges are shaped to form between them an opening exactly 
correaponding in size and form with the diameter of the pipe 
pattern, which fills the opening when laid therein upon eocen- 
tricB, by the turning of which after the mould is made the pattern 
is lowered. The plates form the parting surfaces of the mould, 
which is made in two half parts, each in separate moulding haxee 
which, when afterwards placed together, form the perfect mould. 
The pattern being placed in the opening, is raised until exactly 
one longitudinal half of it is projected above the plane surface of ' 
the plates. 'ITie box in which the lower half of the mould is to 
be formed, is then placed on the platea in a proper position over 
the pattern, and the sand ia rammed into it in the usual way; 
when com|iletely filled, the pattern is lowered by means of the 
eccentrics, and the box being lifted off, is turned over and placed 
in position to receive the core ; the upper box is then placed over 
the pattern which is again raised, and the sand being rammed ui 
the pattern is again lowered and the box lifted off and placed 
&ce downwards in position upon the other box, and thus the 
complete mould is formed. Pipes differing in shape require 
profile plates of corresponding configiffation. 
[Printod.lM. DrawiiiK.l 

A.D. 1864, September 24.— N" 2343. 
TODD, John.— This invention [as stated by the inventor) " , 
" for its object the roUing, bending, and circling of platea and 

Kts of iron and other metals, either of uniform tbicknefls | 
Bghout or with thicker and thinner edges, into segments i 
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or complete circles, or even to oi-erfap sufficiently for beiog 
Boldereil, welded, or rivetted into tubes, pipes, circular boilers, 
boiler fluea, funnels, steel or iron masts, yards, or other similar 
articles, by using top rolls of different diameters and either 
parallel or tapered ; and I accomplisli this object by supplying 
(treater facilities in working and regulating the top pressing 
rolls of the said machines and machinery by the application of 
additional gearing with pulleyn and strap, whereby the top roll 
by means of the top shaft is elevated or depressed at either end 
separately or at both ends simultaneously as required by steam 
power within or by the machine itself, or by using hand wheels 
on the top shaft the same operation may be performed when 
that is more convenient tlian by using the pulleys and strap. 
The said top rolls may be made of cast or wrought iron of 
steel of different diameters and parallel or tapered as required. 
By the application of moveable antifriction bearings fitted into 
the principal sliding bolsters which suspend and carry the top 
pressing roll, wrought-iron shafts can be fixed into the said top 
rolls (when made of cast iron}, and in either case have Journals 
to revolve in brass bushes fixed in the antifriction bearings, the 
latter being made larger In diameter than the top pressing roll, 
which will allow the top roll to be withdrawn at either end of 
the machine through the principal sliding bolsters, and through 
a suitable opening or apertures in either of the two spur 
wheels (one at each end of the machine) which drive the bottom 
rolls when driving spur wheels of the diameter shewn in the 
Drawings are used. The top roll and antifriction bearings are 
kept in their places by a lever at each end of the said roll, and 
by rwaing either of the two levers the antifriction bearinu or 
the top roll can be withdrawn at that end of the machine at 
which the lever is raised." 
[Printfld, lod. DrawiiiE.] 

A.D. 1864, September SG.—N" 235'. 
SCOTT, William.— This invention of apparatus adapted to 
the casting of iron pipes consists of a cast or malleable iron 
mould combined with a hollow collapsible core bar of the same 

The inside of the mould has the desired form of the outside of 
the pipes intended to be cast therein, and the outer metallic shell 
of the core is slit from end to end, and corresponds with their 



^m METALLIC PIPES AND TUBES. 321 

internal diameter or bore. The diBmete r of the core hai may be 
increased at pleasure by a. central rod, which at intervals in 
length is furnished with left and right handed screw threads ai 
nnts that cause hy means of sets of levers jointed to the nuts 
when the bar is t\irned in one or other direction, the distension 
and contraction of the shell, the sUt in which when forced open 
is filled up by a longitudinal strip or wedg'e that is drawn into 
the shell by the action of the levers when the bar is collapsed. 

The faucet core is caused to collapse in the same manner . 
the pipe core, and the expansion of the latter is limited bymeana 
of a flanged plate that covers the top of the bar. The surfacea 
of the mould and cores against which the molten metal flows, 
may receive a coating of either tar, resin, ordinary black wash o; 
blacking, or a mixture of coal tar and sand, and by this means 
pipes may he cast without the use of sand moulds. According | 
to the drawing, the moulds, faucet end downwards, are maur 
vertically on a carriage travelling on wheels. 
[Vrlnlfid, 8d. Drawing.] 



A.D. 1864, September 26.— N" 2:i60. 
HARRISON, John Atkinson. — {Provisional protection oidi;,). 
— This invention relates to a process of manufacturing nr mould* 
ing into pipes and various other forms, the slag or scoria whiohi I 
runs from the blaet and other furnaces employed in smelting I 
metallic ores. The slag is received from the furnace in a fluid 1 
state, and run into moulds of ordinary or other construction, 
either with or without pressure, and alone or mixed with other 1 
fluid, gas, vapour, or substance, subsequent cracking orfracturing 
of the pipes and other articles being prevented before cooling by 
a process of annealing, in effect the same as the process employed 
in the manufacture of glass. Ovens or covered ways of con- 
venient ai7,e are constructed either above or below the surface of 
the ground to receive the moulded articles, where they are kept ■ 
in a heated state untU the anneahng of them is complete when I 
they may be allowed to cool with safety, arrangements being 1 
made for regulating the temperature of the ovens as required ( I 
the articles during the process are either kept therein in a 
tionary position or moved aliuut by any suitable mechanical of I 
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A.D. 1864, October 13.— N» 2520. 

MENNONS, Marc Antoink Francois. — (A communieatum 
from Eugene Joseph Lacroix,) — (ProvisUmal protection only,}^ 
This invention relates to a mode of applying hydraulic or other 
pressure, as the means of actuating machinezy designed for 
drawing and rolling metals. The machine described is con- 
structed to draw four gun barrels simultaneously between four 
pairs of disc rollers, which for the purpose also of tapering the 
barrels, are severally eccentrically grooved on the periphery, and 
the two rollers of each pair, act independently on separate piecei 
of metal as revolving dies, the eccentricity of the grooves caosiDg 
as they respectively revolve, a gradual change in the size of the 
opening or hole formed between them on the plane of their axes, 
at the point where their peripheries meet. The hydraulic cylinder 
is disposed vertically in the center of the apparatus, and the 
plunger carries at its upper end a rectangular plate, in the four 
sides of which are formed sockets to receive the screws which 
drag up the tubes between the roller dies, a pair of the latter 
being disposed at each side directly beneath the sockets. The 
axis of each roller die carries a tooth pinion, and the pinions of 
each pair of dies gear into a toothed rack which depends from 
the rectangular plate, one rack to each pair of dies, and by these 
racks the speed of the dies is regulated and made uniform when 
set in motion by the rising of the plunger, which drags up the 
four tubes or barrels simultaneously, the friction and pressure 
causing the dies to rotate. The lower ends of the rods which 
carry the mandrils are fixed to the foundation, one in a direct 
vertical line beneath each pair of dies. The plunger, which is 
raised by the pressure, descends by its own weight, bringing down 
the racks which, by means of the pinions, return the pairs of dies 
to their normal position. 
[Printed, 8d. Drawing.] 

A.D. 1864, November 9.— N*' 2784. 
THOMPSON, James. — ^This invention consists in the applica- 
tion or use of " Bessemer's steel " in the manufacture of gun 
barrels and ordnance, lliis metal, in quantity sufficient to make 
one or more of the articles required, is taken from the bloom in 
a heated state, and by hammering, swaging, rolling, or otherwise, 
it is worked into the required form, such hammering, eto. being 
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also essential to produce the effect of solidifying and improving 
the condition of the metal, llie piece of metal^ after the pre- 
liminary hanmiering and shaping process, is perforated by a 
punch, either after the manner described in the Specifications of 
three prior patents, dated respectively April 24, 1863, Nos. 1023 
and 1024, and January 19, 1864, No. 139, or by other equivalent 
means. The process is effected by steam or other motive power, 
and instead of the punch being Hxed in the end of the piston 
rod of the apparatus, the said piston rod may have a hammer 
face, and be made to strike the punch whilst the latter is being 
held in the required concentric position by the hand or otherwise 
of the operator, a few blows sufficing to perforate a mass of 
metal large enough when subsequently divided to form one, two, 
or more barrels, external support if necessary during the punch- 
ing process being applied. 

After the punching operation^ the Bessemer metal being re- 
heated, is placed upon a mandril, passed through grooved rollers, 
and treated in the manner described in the specifications of the 
said former patents, and the said metal is thus worked into 
what are termed gun moulds, having formed on them during the 
process lumps or oi^erwise to supply the parts where extra solid 
metal is required. 

[Printed, 44^ No Drawings.] 

A.D. 1864, November 15.— N° 2845. 

ROBINSON, Geobge. — {Provinonal protection onli/,) — This 
invention relates to the construction or formation of the moulds 
employed in the casting of pipes, columns, and other articles of 
iron, brass, and other metals. 

The inventor says, " I construct moulds in two parts or halves, 
but instead of making both halves of the mould of sand 
according to the ordinary practise, I make the lower half of 
'' iron or of steel, and make the upper half of sand in the ordinary 
*' manner. The lower half of the mould, which is made of iron 
" or steel I make by preference by casting, but the said lower half 
" of the moidd may be made by any of the processes by which 
" iron and steel may be shaped. By making the lower half of 
" the mould of iron or steel, the process of casting is much 
" fekcilitated, especially where large numbers of articles are to be 
" cast, as the inversion -of the lower mould box necessary in the 
" ordinary method of oonftracting moulds is avoided.'' ■ 
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A.D. 1864, October 13.— N" 2520. 
MENNONS, Makc Antoixb Franvoib- — (J. conimunien/ioH 
^riMn Eugise Jotepk Lacroix.j — -(Frovi^oital proUctiojl oa/y,) — 
This invention relates to a. mode of applying hjdraultc oi other 
pceflsure. »s the means of actuating machinery designed for 
drawing and rolling metals. Ttie machine described ia con- 
structed, to draw four gun barrels simultaneously between four 
pairs of disc rollers, which for the [iiicpose alao of tapering the 
batreli, we severailf eccentrically grooved on the periphery, and 
the two rollers of eocU pair, act independently on separate pieces 
of metal as revolving dies, the eccentricity of the grooves causing 
us they respectively revolve, a gradual change in the size of the 
opening or hole formed between them on the plane of their axes, 
at the point where their peripheries meet. Tiie hydraulic cylinder 
is disposed vertically in the center of the apparatus, and the 
plunger carries at its upper end a rectangular plate, in the four 
aides of which are formed EOckcts to receive the screws which 
drag up the tubes between the roller dies, a pair of the latter 
being disposed at each side directly beneuth the sockets. The 
s of each roller die carries a tooth pinion, and the pinions of 
each pair of dies gear into a toothed ruck which depeuds f^om 
the rectangular plate, one rack to each pair of dies, and by these 
racks the speed of the dies is regulated and made uniform when 
in motion by the rising of the plunger, which drugs up the 
r tubes or barrels simultaneously, the friction and pressure 
causing: the dies to rotate. The lover ends of the rods which 
carry the mandrils are fixed to the foundation, one in a direct 

I vertical line beneath each pair of dies. The plunger, which is 
rai-ied by the pressure, descends by its own weight, bringing down 
the racks which, by means of the pinions, return the pairs of dies 
to their normal positiun. 
[Printed, Sd. Ii™iriii«.J 
1 
: 
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A.D. 1S64, November 9.— N" 2784. 
THOMPSON, Jambs.— This invention consists in the applica- 
tion or use of " Bessemer's steel " in the manufacture of gim 
barrels and ordnance. This metal, in quantity sufficient to make 
;e of the articles required, is taken Irom the bloom in 
a heated state, and by hammering, swaging, rolling, or otherwise, 
forked into the required form, such hammering, etc. being 
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kUo eBSential to produce the effect of solidifying and improving 
the coadition of the metal. I'he piece of metal, after the pre^ 
Uminaiy hammering and shaping process, ia perforated by A 
pimch, either after the munner described in the Speci&cationE of 
three prior patents, dated respeetively A|iril 24, 1863, Nos. 1033 
and 1024, und January 19, 1^64, No. I3!>, or by other equivalent 
means. The process ia cSeetad by atetun or other motive power, 
and inabiad of the punch being tixed in the end of the piston, 
rod. of the apparatus, the said piston rod may have a hamm^i^ I 
face, ond.be made to strike the punch whilst the latter is being, j 
held in the required concentric position by the hand or otherwia(, I 
of the operator, a few blows sufficing to perforate a mags oft I 
metal large enough when subsequently divided to form one, two* 1 
or mure barrels, external support if necesBary during the poncbTt I 
iug process being applied. 

After the punching operation, the Bessemer metal being t»" 1 
heated, is placed upon a mandril, passed through grooved rolleraj- T 
and treated in the manner described in the specifications of tho' % 
said former patents, and the caid metal is thus worked into- 
what are termed gun moulds, having formed on them during tbe> I 
gtCfOftsa tumps or otliern-iae to supply the parts where extra solidi 1 
1^^ required. 

iifi. Nn Drawines.] 



A.D. 1864, November 15.— N° 2845. 
BWSON, Gbohge. — {Provmonal proleclion only.) — 
invention relates to the construction or formation of the mouldvl 
employed in the casting of pipes, columns, and other articles of f 
iron, brass, and other metals. 

The inventor says, '' I construct moulds in two parts o 
" but instead of making both halTcs of the mould of sand % 
" aeoording to the ordinary practise, I make the lower half d 
" iron or of steel, and make the upper half of sand in the ordinaB*'^ 
" maimer. The lower half of the mould, which is made of ii 
" Of Bteel 1 make by preference by casting, but the said lower hi 
" of the mould may be made by any of the processes by whioB I 
n and steel may be shaped. By making tile lower half lA j 






the mould of iron or steel, the process of casting is i 
facilitated, espeoiaUy where large numbers of artiulea are ti 
eraion of the lower mould bos: necessary in 
lary method of constructing moulds is avoided," 
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" In order to reduce etill further the labour of lifting and 
'* verting the upper moulding hox, the said upper moulding box 
* may be hiui^ed to the lower iron or steel half of the mould." 

[Printod,*/. No Dmwinijj.] 

A.D. 1864, November 18.— N" 28/7- 
FISHER, Jaueh. — {Provisional prolrctiononlj/.) — This invention 
relates to the construction of the heating furnaces eiuplojed in 
the manufarture of welded iron tubes. These furnaces, instead 
■ of being provided with a, fire-grate to each of the two compart- 
ments into which they are divided, have both corapartmenta 
heated by one fire only, the warming compartment receiving 
secondarily the hot draught from the fire which heats the other 
or welding furnace. The inventor says : — 

"I build the warming furnace and welding furnace side by 
' side in the ordinary manner, but I build the warming furnace 
'' without any fire-grate. I build the welding furnace in the 
' ordinary way, excepting that I close the end of the said fur- 
" nace, instead of malting it communicate directly with the stack. 
" I perforate the wall separating the two furnaces with a series 
■' of holes, through which holes the flaine and heated air from 
" the welding furnace pass into the warming furnace, and from 
'' thence to the stack. By this arrangement the two ftimacea are 
" heated by the fire from one grate, namely, by the fije of the 
" welding furnace grate. By constructing heating furnaces used 
" in the manufacture of welded iron tubes according to my 
" invention, great economy is effected in the fuel employed." 
[Printed, W. No DrawiugB.] 

A.D, 1864. December 14.— N" 3091. 
BARNSLEY, Joseph.— (LeHersPa(eii( void for want of Final 
Speaficalion.) — This invention relates to the construction of 
achinery adapted to the manufacture of seamless metal tubes, 
gun barrels, and artillery, from hollow blooms of iron, suited Ut 
size of the tube, barrel, or iirticle intended to be made there- 
from. These blooms, taken separately from a heating furnace, are 
passed in succession through two or more pairs of grooved rollers 
arranged in a direct line, and at a greater distance apart from each 
other than the length of the barrel or tube. The rollers ate caused 
to revolve at the required speed by tooth wheels, actuated by the 
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motive power. " A steel bar or rod runs throu)[li the whole train j 
" of rolls horizontally ; it is secured at the further end to a hack j 
" stand or support by a moveable screw, so that I can disenga,({e i 
" the bar from the ba.ck stand. The bar has a ahoulder worked j 
" in it behind the centre of each pair of rolls so as to support a 
" mandrel, and behind the kat pair of rolls the bar has a hingfl I 
" joint, by which 1 disengajje the tube, gun barrel, or cannon^ 
" when rolled, from the bar. Under the bur at a jiroper dlstanos 
" Irom each other, I jilace vertical self-adjusting moveable halt 
" of iron, by which I support the horiiontai bar, each of which 
" vertical bars works on a shaft or pin, and is made heavier at ] 
" the lower end so as to return to its vertical position ; a 
" tube, gun barrel, or cannon parses beyond it along tbe hori« ] 
" zontal bar, I place ujion the horizontal bar in the centre of I 
■' each pair of rolls an egg-shaped mandrel which I secure to tli« | 
" bar and against the shoulder by a cotter." 
[Printed, id. No Drawinpi.] 

A.D. 1864, December 2C.— N" ^21 a. 
WOLSTENHOLME, John.— This invention relates to an 
apparatus desigaed for cutting or severing pipes transversely by 
means of a revolving steel disc cutter, the edge of which is forced 
into contact aiid caused to incise the pipe, by a screw. The axil, 
of the cutter is carried by a small block fitted to slide iu a clamp, , 
the outer end of which is shaped to the form of a book, to em- 
brace and support the pipe when the cutter is operating. The 
screw passes through a threaded hole made in a strong piece 
which projects laterally from the base of the clatnp, its extreme 
end abutting against the slide block, so that when the screw is 
turned the cutter is farced against the pipe ; tbe other end of tbe 
screw being elongated forms tbe handle, whereby the apparatus 
when operating is moved round the pipe ; by (bis 
cutter is caused to make an annular incision, and gradusllj' 
to penetrate the metal of the pipe by the occasional setting up of. 
the screw, the opeiation being continueil until the pi]>e is 
[Pritited, 8J. Dnwiiig.] 



A.D. 1864, December 30.— N» 3251. 
BROWN, William Uskry.— This invention relste* to th*- 
manutacture of out tteel and other metallic tubei, which lijr 
means of the appanina employed are produced without wami 
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bom tDbulor iii)(oU b^ a rolling process, eombinrd with 
dtil of peculiar Ibrm. In producing such tubes auitible for gun 
barrels, cannon, and other purposes, two or mors pairs of rollers 
Me employed. The rolling apjiLiratus described and illustrated 
boa four pairs uf rollers, disposed at regular distances, and in 
■uch manner that the circular bobs formed by the grooves of each 
pair respectively, are relativelj' in a direct line with the others, 
the axes of each alternate pair being- on a horizontal plane, and of 
&ke intennediats paira vertical. The axia of the mandnl liei in a 
diiect line, passing between the pairs of roUera through the bolfS 
formed hj their groovos, and at intervals in its length, corrB' 
■ponding to the distance apart of the Eei'eral paira of roUs, there 
ie formed upon it a series of bulbous enlargements graduating in 
tise, one enlargetoest coming exactly between each pair. The 
end of the caei, tubular ingot ia presented to tbe grooves of the 
first pair of rollers, and is drawn between them and forced i^ the 
fiiction upon and over the enlarsed end of the mandril, the pres- 
sure rejiucing the diameter of the ingot and causing its elongation ; 
thence it pusses ulon|;[ the mandril to the nert pair, which having 
■mailer grooves oontinue to produce upon it the same rei^eing 
and lengthening effect, -n^iich effect is prolonged by the third 
pair, the fourth pair continuing and finishing the operation ; 
thenec the tube is slid on to the mandril shaft, and drawn off 
when the end of the mandril is rele-aaed. 



[Print*. 
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A.D, 18fi.5, January 11.— N" 35. 
lE, William Edwabd.— (^ coniinuntcartoM from 
Chaftiee.) — This invention rdates to an apparntus designed for 
Cutting transversely, gas and other iron pipes. The apparatus i< 
a kind of hand atock with two handles, one projecting from each 
side for the purpose when cutting of turning or working it round. 
The pipe to be operated upon is passed through a central opening 
frame, and the autter which divides it, is deposed to slide in a 
KFOove, formed in a strong fixed stud which is serew-threaded ez- 
.temallj. Projecting from the front side of the cutter are two 



^P METALLIC PIPES AND TUBES- 

nebs, which admit the nut between them, and when the latter is I 
tui-ne'l io one or other ilirecti on, the sharjj end of the cutter i» J 
caused tosppwiach or recedefrom the ])![«, which is supported on I 
the opposite side during the cutting operation by a slide o 
ing piece, Toa^e holloiv on the face to suit the ciicutarity of tlw I 
pipe, against which it is projected by a screw. One part or end I 
of the central frame of the stock is fitted to ojien by m 
joint for the purpose of admitting pipes which have projections or. 1 
enlargements, that could not by reason of their size be passed I 
through the stock. This a]>paratnE is adjustable and capable of I 
severing pipes of various sizes. 
[Printed.lM. DruwinKS.] 

A.D. \m.% January 19.— N" 165. 
SHIPl'ON, JAMES A!,FHBn, and MITCHELL, Eqbeut 
This invention relates to apparatus adapted to forging i 
shaping the pieces of metal used for the manulacture of ti 
elboiva, bend^, couplings for gas fittings, and metallic articles tOt ^ 
other purposes. 

The apparatus, which may be actuated by either motive powdr I 
direct or by manual force, operates by pressure and percussidi I 
combinei). The arrangement which is described, and Ulnstrated, T 
is operated by the direct exijianeive power of steam, and consisb I 
of a pair of horizontal cylinders so disposed, that the ends offl 
their piston rods currying the operating dies, meet in a direct iiife I 
from opposite directions, so that the dies strike and laterally pre&( M 
simultaneously upon the metallic article, which is deposited upo'^ I 
a moulding b!ock midway between them, and held down bytBeA 
vertical pressure of a third die or mandrel that is fixed i: 
lower end of the piston rod of a third cylinder, which is invertec| 
and attached in vertical position to the frame work above, direct 
over the moulding block. The metal piece suitably shaped t 
form the article required, is laid upon the moulding block o 
and forced therein by a mandril, when the latter is pressed upcqjj 
or struck by the die carried by the piston rod above ; by IJ&i 
means the edges of the article are caused to turn up, and they aw 
then operated upon at opposite sides by the simultaneous action 1 
of the pistons in the horissontal cylinders, the dies carried by tlia.J 
piston rods of which force the turned up sides of the article ii ' 
contact with the mandril, and by repeated blows bring it tn ij 
desired form. The dies and mandrils are removable, s 
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necessary to give place to otben suited in form to the produution 
of the various artiL-les required. 

■econd machine with two cylinders diBf;anally ilisjiosed and 
vertically is also described. Thia machine is emplojed for 
forging, finishing, and planishing the articles which are placed on 
mandrils contained in slidinfc blocks moved by lever* that ate 
actuated by the vertical cylinder, the for^ng and finishing dies 
and planishing tools being fixed to Uie lower ends of the piston 
rods of the other cylinders, strike obliquely upou the work. The 
steam valves of both machines are regulated by hand levers. A 
variety of such dies and tools as are required to produce the 
various articles are exhibited on the drawing. 
[Printed, lOd, Drawing.] 

A.D. 1865. January 28.— ,V 25/. 
FOSTER. William.— This invention relates to screw taps or 
apparatus adapted to cutting internal screw threads on pipes 
and fittings, the parts being so constructed and arranged "that 
the cutters may be withdrawn from their work without re- 
versing or stopping the tap or machine in which said tap is 
used. In the lower part of the stock are formed two or more 
grooves conver^nff downwards; in these grooves are placed 
cutters which ore kept from moving laterally by means of a 
projection upon each ude thereof passing into a recess formed 
on the aides of the grooves, and they are connected at their 
upper ends to a collar around the stock, nnd thus held in 
position, 'lliis collar is loose on the stock, but is kept from 
falling down by means of a pin passing through the stock and 
projecting on both sides into a slot formed in the caUar. "niese 
slots extend each about one fourth around the collar, and aie 
so shaped that by turning said collar the cutters which aie 
attached thereto are raised or lowered as maybe desired. When 
the pins are at the lower part of the slot, the cutters are in 
position for working. To keep the cutters in place when at 
work, the lower part of the slot is made horizontal, the remainder 
being inclined upward and forming with the lower part an 
obtuse angle. When the cutters have completed their work, 
the collar is held by means of handles fixed for convesienoe 
on both sides thereof, and the spindle continuing to rotate 
moves the pins along the said grooves, and consequently the 
coUor is lowered on the stock and forces the cutters down the 



METALLIC PiPES AND TUBES. 

' conrerfpng grooves ; by thia means the cuttera &re act fres J 
' from the thread of the screiv nnd readily withdrftwn by turning' | 
' the collar until the pin is again bruugbt to tliu loiver {lort of I 
' the groove, when the cutters are in the jiroper [(Osition lu I 
' another thread. " 



[PrinteO, 9((. Dra' 
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A.D. 18G5, February i.— N" 235. 
PIERCE, Gkohge Hknrv.— (ProcwioBa/ Two/reii™ wiiy.)~- I 
Tbia invention relates to the conatruction of the endi of tueket I 
and spigot pipes, and conBints in forming one end of anch "pip«| | 
" with a tapering socket to receive a apigot on tliE end of thfl f 
" next following pipe, which spigot is also tapered to fit intA 
" the tapered socket. I form the spigot with a flange nnind it 
" base or largest circumference to ]irevent the lead or olhflf 1 
" maierial used for packing from being forced out liy the pi 
" in the pipes. I'be base ox smalleat circumference of th« (onkot I 
" is provided with s corresponding flange or tihoulderin oTdm i 
" that for heavy work, or where the joint is liiwly to gel injured J 
" by the sbakiug of machinery or otherwise, a cnunp iron majr I 
" be placed on each side to clip or bold tbe flange on tlie siNgO^ ] 
" sod the Saoge or shoulder on the socket : the cntnp iron* H 
" be secured by a rin|; driven tightly over them." 
[Fr-:nted.W. XoDnvin^ 

A.D. 1865. February 8.— N* 356. 
AyDV-RSOy. 'Kiui.iAM.— (Provuimial proteelioa oaly.) — Tbifr I 
iarenrioa rel*l«3 to a mode of CMtiug Sauge* to ibe nda of | 
VToa^it metaJ pipes. inrtcMl of a« heretofore fitting thct 
wrooght or cact iron flange* and •ecuriiig theia with rii 
wbieb opcntion the inreDt«r piupoaea to uiajiitj hj prtfM' 
" ft MUid or other moDld in trhich Ui out a Sattge, afid t« tet 
" wTDogbt-inM ppe npoa it* enJ io ihe mould > I thtn [ 
" tmaitea netal into tbe mould, wliicb metal a* it eoob i 
" dnink upoa the pipe and hold ftnnlj hereto, la a 
" heUa to ewaie tUi inMoa, f ^ ntpott to tin or 
** mal the end ot tbe ppe rt dw put vUdi if t« em 
" witfa the maUea w^al, ao m ta sraid fntentisg i 
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A.D. 1865, February 11.— No 390. 

McLaren, Andrew. — {Provisional protection only.) — ^This in- 
vention relating to the construction of hot water apparatus 
adapted to the heating of churches and other places, refers to an 
addition made to what are known as " saddle boilers," and to 
the preparation for and mode of connecting or jointing the pipes. 

The boiler is constructed with an additional water space ex- 
tending from end to end or nearly so, and forming an' internal 
flue. The hot draughts from the fiimace pass beneath this space 
and return from the back of the boiler above it, and thence over 
^e boiler externally. 

The method of connecting the pipes together consists in form- 
ing on one end of each pipe about the depth of half an inch, 
more or less, a shallow socket to receive the other ends of the 
pipes, which are plain, an india-rubber washer being interposed 
between the meeting surfaces; the pipes are drawn tightly 
together by bolts, which pass through flanges on thmr respective 
ends, and the flanges act as stops to the packing. 
[Printed, 4cl. Ne Drawings.] 

A.D. 1865, March 2.— N« 587. 

HARTLEY, David. — (Promaional protection only.)— The object 
of this invention is the construction of a core bar adapted for 
successive use in the casting of metallic pipes and tubes. It 
consists of a central spindle or shafts upon which is secured 
any required number of rings or circular boxes, their peripheries 
being turned parallel to the axis of the spindle or shaft, and 
" the under side of such rims being formed inclined or wedge- 
shaped. Three or more longitudinal segments or plates are 
secured outside and around these boxes by means of internally 
projecting wedges, corresponding in form to the inclined under 
*' surface of the aforesaid rings or boxes, such segments or plates 
being slightly apart at their edges, so as partially to form the 
' core ' when retained in position around the rings by means 
of * gib ' and ' cottar,' and washer. Upon the outside circum- 
^ ference or surface of these plates ordinary moulding loam is 
placed^ the whole forming the * core ' for the interior of the 
pipe, and when the casting is complete the 'cottar,' *gib,' 
and washer are displaced, and the end of the spindle driven 
back, which thus causes the boxes to be withdrawn from the 
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" retaiaing wedges secured to die outer segmental ribs ax plates, 
" aucti ribs closiug togetheT, and forms tbereby a, smaller c 
" cumference, which thus permits the withdiatval of the* cor 
" from the pipe or tube." 
[Printed. *J. No DmwingB.] 



A.D. 1865, March 9.— N' 66?. 
LEAHY, Edmund.— (ProcistDnai pro/ec(ion on/j.)— This inv 
tion, relating to v. methud of strengthening collapsible tubes, 
refers chiefly to those tubes of tin or of lead overlaid with tin, 
which are manufactured for containing rosmetica, the object bdng 
to ornament and at the same time strengthen them without in 
creasing tlie substance of the metal, in order that they may b' 
capable of retaining their form under the ordinary pressure of the 
fingers whilst being held thereby. 

The tubes are originally made by any of the known processes 
in use, and tbcy are either afterwards ornamented and stiffened 
by cornigating them in the direction of their length, or during 
the process of manufeetnre. Four methods of producing this 
effect upon the tube are described, viz., Ist. By insetting the tube 
in a mould longitudinally grooved or corrugated internally, ai 
ftiming the metal of the tube into the grooves of the mould by 
the internal dilating pressure of an india-rubber or other elastic 
plunger, or by forcing water or other liquid into the tube. Snd. 
By placing a grooved or fluted mandrU or core inside the tube 
and applying- presaure externally. 3rd. By a rolling pressure, 
whereby it is stated any ornate device may be produced on the 
tube, which may be further strengthened by a, paper lining ; and 
4ti], By the use during the process of manufacture, of corrugated 
or fluted dies or plungers, instead of using dies and plungers 
having plain surfaces. It is pro])osed as an additional ornamen- 
tation, to coat the tubes with colored varnishes or lacquers. 

[Printea, 4rf, No Dmwiiii^] 

A.D. 1865, March 9.— X" 669. 
DELPERDANGE, Victor.— This invention relates to a method 
of connecting lateral branches to pipes forming rnains, for the 
conveyance of water and gas, and for other purposes. Ilie in- 
ventor says ; — " I form an oblong, oval, or other shaped long 
" hole in the main pipe, and spread or widen that end of the , 
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" cireulftT branch pi[»e which is to be tionnerted to the tnftin pipe 
" until it &saume9 & form somewhat similar to the afnregaid hole 
" in the main pipe. This end of the brunch pipe has a screw 
" cut about it, nnd eurica a nut and loose metal washer, and 
" resting upon thia washer another washer of rulcaniied judU- 
" rubber or other suitable elastic mntcrial. To connect the branch 
" pipe thus fitted and formed to the moia pipe, 1 insert the end 
" of the branch pipe iuto the aforesaid long hole in the main 
" pipe, and turn the branch round one quarter of an entire turn, 
" then tighten the nut against the waahers and hole in the niun 
" pipe. By these means the enlarged end of the branch pipe, 
" being crosswise of the narrow port of the hole in the main pipe, 
" maj be securely connected thereto, &nd disconnected therefrom 

[Printed, Sc-;. Drawing.] 
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A.D. 1865, March U.— N" 684. 
JOHNSON, Charlbs. — 'i'bia is an invention of a three-w^^ 
or valve, comprising a tubular T-piece suitable for connecting 
pipes. Two modifications are described and illuBtrated, one 
capable of shutting off the verticul branch from the through 
passage if required, and the other capable of opening a general 
conmiunication, or of shutting off all or either, the valve apindle 
in both eases entering through a stuffing-boY, and crossing the 
through jiassage in the direction of the vertical branch. 

The spindles are screw threaded, and have small wheels fised 

on their outer end for the purpose of turning them, and raisiug 

one valve, or of bringing the openings in the other valve into 

communication respcotively with the passages in the triple ■■ 

[Printed, M. Dmwins.] 
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A.D. 1R65, April 1.— N" 924. 
BURT, Gkorgk.— This is an invention designed for t 
spirally on taper and other pi[)es, grooves, flutes, beads, i 
ornate devices. 

The apparatus employed is similar to a screw-cutting lathe, 
furnished with a bed screw and change wheels. The milling, 
fluting, or beading tools are carried by a chuck, which is caused 
to slide along the lathe bed between the headstocks by the screw, 
at a speed, regulated In relation to the revolutions of the lathe 
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spindle, by chan([e wheels in the ordinary way. Fitted upon the 
fiice of the chuck relatively in trigond position and each on radial 
lines, are three guides, each of which contains a sliding tool* 
holder carrying at its inner end, a roller, cutter, milling, or other 
tool suited to the required style of ornament to be impressed or ' 
gravedupon the tube, which is placed on a mandril that is mounted' 
between the lathe centers, and passes directly through the center 
of the sliding chuck. The simultaneous convergence of the tool- 
holders, and the pressure of the tools upon the surface of the ' 
tube, is effected by tliree eccentrically curved slots formed in a 
cam, that is fitted on the face of the sliding chuck. When tapering' 
tubes are to be ornamented, longitudinal guide rods which pa^s, 
one through each tool-holder, arc fitted between the headstocks, 
all relatively inclining to correspond with the tapering form of J 
the mandril and tube. 

[Printed, IS. W. Draatnga.] > 

A.D. 18fi5, April 13.— N° U158. ' 

COTTERILL, Chablf.s Fobsteb.— This invention relates to ' 
the formation of the connecting sockets of pipes ada]>ted to the 
conveyance of water, gas, and such like purposes, and also to a 
cement or composition applicable to pipe joints. 

1st. Making the socket on the end of a pipe coniform, or of' 
gradual decreasing diameter towards the open end, which is just" 
capable of admitting the spigot end of the pipe about to be con- ' 
nected thereto, and when the latter is inserted the space in thj 
locket is filled with melted lead or other suitable substance, which 
when set assumes the form of a conical ring or annular wedge, 
and any increase of internal pressure only serves to compress it,, 
and make the joint or connection more tight and secure. A small 
hole is made transversely through the metal of the socket, for tho 
purpose of pouring in the melted metal. 

2nd. The composition suitable for cementing the connecting j 
joints of socket and other pipes, consists of two parts by' 
weight of pitch, to three parts by weight of sand, which is' , 
miied with the pitch whilst the latter is in a melted state ; if 
allowed to cool it must be re-melted before use. It may be used' 
instead of lead to fill the space in socket joints, or beneath looaa 
collars when employed to cover the meeting surfaces of pipes,. J 

This compoaitioQ cools without contracting. ^ 

[Prill led, aJ. Drawing,] 
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A.D. 1865, April 21.— N° 1122. 
CANHAM, Richard.— This iavention relating to tlie caating of 
metala, refers to apparatus for raising and lowering the mould 
boxes, and to the formation of cores. It is in port supplementuy 
to B. piioTJinvcQlion, the X^etters Patent for which bear date August 
i2, 1863, No. 1990. 

The object of the present invention is to obtain greater steodlnesB 
than is afforded by the raek and pinion mechanism, described ia 
the former invention as adapted to the purpose of raising and 
lowering tbe mould boxes and patterns from the table, and to this 
end four kinds of apparatus, respectively differing in their arrange- 
meota are described. In the first two the weight of the moulding 
bo.'cES ia counterbalanced, the part by which they are lifted being, 
connected to oue end of a chain which passes upwards over «. 
pulley, and has a weight i!e])ending at the other end, motion in 
one case being imparted by a toothed sector and ]>itiion in com- 
bination with a lever and coaoectiag rod, and io the other by an 
endless chain which Ja pnaaed round and hangs loosely from a 
pulley on the pinion shaft. 

The third apparatus la operated by means of either hydrostatic 
or by pneumatic power, the lifting apparatus being supported by 
the head of the ram, and rising and falling therewith ; it iafree to 
turn on the head of the ram in either direction horizontally, ajjd 
when adjusted is fixed by looking pins; an arrangement for 
turning the boxes is also made a part of this apparatus. 

The fourth modification cimsiata of a horizontal arm, which 
projects iroin a block, fitted to slide up and down on a vertical 
ehoR ; the arm has an upper fiat surface for carrying the mould 
box, and througb it (reaching from end to end) there ia a shaft, 
' which when tiuTied by a hand wheel, causes the arm to move up 
ind down OB required. 

Three modifications of apparatus for making pipe and other 
cores for casting hollow articles, arc also described, 'i'he first 
fonuB the core by meana of a pair of compressing dies, one of 
which is filed to the bed or plate, and the other is free to move to 
and fro when actuated by a lever handle. When finished and 
vented, the core ia forced from the dies by a holt. Tlie other 
modificationa are adapted to the making of cores for caatins 
hollow vessels ; also for drum pulleys. 

[Pf iulflU, 3s, ft/. BrnwiiiBa.] 
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' ' A.D. 1865, May l.—N"ia)6. 

STEWART, David Yoo lqw.— Thia iaventipn relates to casting^ 1 
pipes, and consists of apparatus designed for making verticaj^ 
moiilils, and other apparatus adapted to forming hori/ontal, ] 
moulds. 

let. Vertical moulds are rammed in a suitable box upon a 
pattern consisting of two parts, one represeating the body of the; I 
pipe, and the other or lower part the socket or faucet, The^J 
pattern for the body of the pipe is comparatively short, bo that afl,f 
the moulding proceeds, the pattern is moved forwards or upward^, J 
on a central bar at successive intervals, until a mould is produoe4j I 
equal to the full length of the pipe. The movement of the pattern 
is effected by & pinion, that engages with the teeth of a raok I 
formed in the bar, which is mode round in order to pass through I 
a central hole in the faucet part of the mould, and through a I 
guiding hole in the plate below. I'he bead on the spigot end ij 
made in three partfl, and is placed on the pattern when that par 
of the pipe is about to be moulded. 

2nd. This part relates to moulds made in horizontal position 
from entire patterns, which are capable of being rotated on their 
axes when in the sand, the mould boxes employed being in twq 
parts or halves. An important feature in thia modification, con- 
aiats in taking off the opposite sides of the pattern, a longitudinal 
shaving, so as to cause the pattern along two of its opposite sides 
to be slightly flat, and these flat parts are laid in the moidd bo.\ 
one beneath and the other above. ^Vhen the sand is rammed 
into the upper part of the box, and before it is lifted off the 
pattern, the latter is turned on its aiis to smooth the mould, and 
the flattened sides are brought exactly opposite or level with the 
parting, bo as to leave the sand with sharp corners, wliieh are not 
disturbed when the jiattem is hfted out. 
j.i fPfinled. lOd. Brawina.] 

^^tt , A.D. 1S65, May 2.— N" 122!>. 

^^^BgOCK, Thomas. — Thia invention relates to a mode and 

^^^pa«tu8 adapted to the polishing and finishing processes in the 

inanuftieture of metal tubes, the object being to lessen or avoid 

manuKl labour, and improve the mode of pohshiag. To this end 

h am ployed " a revolving drum or barrel, lined internally with 

r other suitable material, into which the tubes or 
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" rods ore placed in considerable numbers at one time, 
" nitli somesharp cutting grit orgrindingmediiim, gucb as emery, 
" ground gIfLss, or pounded brick ; the barrel or drum is then 
" caused to revulve by eteam or other power, by which motion the 
" tubes or mda are violently tigitated, and the surfaces are ground 
" and polished. Tlie qualit; or nature of the grinding material 
" used I select according to the nature of the operation. For 
" floating or removing the rough coat of the tube or rod I should 
" employ a coarse cutting grit, whilst for polishing I should select 
" a finer or less cutting one. By this process I effect a consider- 
" able saving of manual labor in finishing and polishing tnbM 
" and rods." ' 



[PrmleJ, 8rf. Drairi 



A.D. 1865, May 10.— N- 1295. 
HARTLEY, David. — (ProriiiioTial protection onl\/.) — This inven- 
tion relatcg to apparatus adapted for use in forming or making 
; sand moulds for casting metallic pipes, tubes, or other 
articles of eylindric form, the object being to economise labour 
snd expedite the process. It consists " in the novel employment 
" and use of a ' strickle ' or template revolving on an axis sup- 
" ported on the moulding box, and parallel to the outer circum- 
" ferencc of the cylinder to be cast; the profile or outer edge of 
" such 'strickle' is formed to correspond with the shape or 
" design of the casting reijuired, so as during its rnvolution to 
" remove the loam according to the varying shape of the mould 
" required. When the revolving ' strickle ' is employed to form 
" moulds of large dimensions, sucb as supporting pillars and 
" similar castings, the groundwork or foundation of the mould 
" contained within the moulding box is to be permanently filled 
" up with brickwork ; the moulding loam is then to be plastered 
" on to the inner surface of such brick mould, after which the 
" ' strickle ' is caused to revolve as describoil to form the surface 
" into the design required, which produces a smooth and even 
" surface upon the ' loom,' and thereby forms an effectual mould 
" for the cybndrical casting without the use of the solid pattern 
" now employed. When a mould for a curved tube or ' elbow ' 
" is to be formed, the above described method may be used to 
' form the flange or ornamental cap, and the curve of the tube 
" is formed by means of a groove or template, in which a profile 



' template or guide." 
[Priiitefl. id, No Dm' 
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< remove the loam according to the shape of the 



np.] 



A.D. 1865, May 11.— N" 1311. 
MOUNTFORD, Geobgb, and WORROLL, Edward.— Thii j 
inveatioD relates to apparatus adapted to cuttiD^; and smoothing ] 
the aurfaces of metal pipes, as also to the surfaces of rods, bolts, i 
orbu3i it is also capable of cutting screw threads on pipes and 1 
articles. The apparatus is somewhat similar in construction to i 
an otdinaiy screw stock, and operates by nteana of a cutter or i 
cutters or other suitable tools, capable of being advanced and 4 
maintained in position wliilat cutting into, smoothing, or shav-i 
ing cylindrical surfaces, by means of acrewa. When the cuttere J 
are filed in the stock, the latter is moved round the pipe or articloj 
by the handles, and the cutters being forced into action by thft'l 
screws, according to their form, arc caused either to shave 
surface or cut into the metaJ. " Cuttets can also be applied fast 
" chasing screw threads at once on the cylindrical surfaces; tfas 
" dies may be traversed in connection with the cutters, ' 
" can be applied or secured to the stock in various ways, 
" as by means of screws, wedges, or eccentrics." 
[Printed, Sd. Dranuis.] 

A.D. 1S65, May 15.— N" 13-11. 
DEAKIN, William, and JOHNSON, John Baoxall.- 

invention is supplementary to three Patents granted to Jami 
Thompson, and dated and numbered respectively April 24, 18f 
No. 1024; January 19, 1864, No. 139; and, November 3, 18&(_ 
No. 2/84, of which Patents the present inventors became tbj 
registered proprietors. The above patents relate to the r 
bcture of gun barrels and ordnance, and essentially to t 
treatment of the blooms or blocks of metal prepared for the san 
and which previously to being drawn out ond extended 1 
hammering and swaging, and subsequently by drawing or iiaasiii 
through rollers suitably grooved, are made tubular by a 
of punching, the punehea employed for the operation being i 
formed, that the metal is perforated in a heated state without tlil 
removal of any of the central portion of it in the form of a pellol 
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or burr, so tbat a lateral displacement and consequently a ra£|] I 
compresBiDg effect is produced upon the metal ond its (]iia!ity is 
thereby improved. 

The present invention consists in the preliminary operation of 
first drilling a amatl hole concentrically through the bloom or 
block after it has been reduced to the desired shape bj swaging ' 
and hammerinf^, aud before bemg operated upon by the pnnob ; 
this hole serves to lead the punch in the required direction, and 
great mechanical accuracy in tlie concetitrie position of the 
punched hole is thereby ensured ; the subsequent stages, aiifl the 
finishing operations of the maniifactiire bain^ efiected according 
to the procesies described in the Specifications of the Patents 
referred to. 

[Printed.W. No DrawfiiKs.] 

A.D. 1865, May 23,— iN" 1411. 
McNALLY, Edward. — This is an invention of apparatus 
designed for cutting or forming either left or right handed screw ,' 
threads, and applicable also to cutting or severing tubes and 
pipes, 

It consists of a cutter with two cutting edges, and when 
applied to lathes it baa either one or other cutting edge so directed 
in accord with the direction of motion as to act like a chaiMng 
tool, but when used in stocks and screw cutting machines its 
position must be regulated according to the thread required. 
"When mounted it has liberty to oscillate on its outer end, bo as 
to direct either one or other of its cutting points in a positiaii to 
operate, sad cut left orright handed according to the directjoa in 
yhieh it is turned. 

"When employed for cutting or severing pipes, the screw cutting 
3r chasing cutter is removed, and a cutttr with two single cuttiiLg 
points is substituted for the purpose. The block which holds the 
cutter in a sector-formed recess is caused to approach and cut 
into the pipe by the turning of a screw formed on the inner end 
r one of the handles. , ,^^ 

[Printed, W. Brawinn;.] 

A.D. 1866, May 25.— N" 1429. 
rLAW, David, and BENNET, Jambs.— This invention T 
to the making of cores and monlds for casting pipes and other 



r" 
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STticles, by means of apparatus oontrived to operate L; a rolling 
action, whereby it is stated superior work is produced, and 
rapiilitjr and accuracy obtaioed. As arranged for making the 
cores for pipes of smuil size, the apparatus, " according to one 
" modification, comprises two patteri 
" peripheries each shaped concavely, a 
" a counterpart of one-half of the core as sectioned tranavendj. 
*' The pulleys are fixed on vertical spindles fitted with toothed 
•' wheels, which gear with a fixed rack, or with two tacks, and 
," which cause the pulleys to turn as they are moved hocizontaUy 
'*,alonK- A table or plate is arranged immediately below the 
i", pulleys, and the core bar is set upon brackets at the ends, so 
i" M to be raised a httle above the plate. The sand or mould 
" material to form the core is pded up on the plate and over the 
," core bap, its quantity being ineaaured by preference by a bos 
•* with open top and bottom, which is placed on the plate, and 
"has the sand filled into it, being afterwards removed and leav- 
^j ing the sand. The pulleys are then traversed along, and they 

^^ iresa and coll the sand or mould material into the required 

upon the core bar. An air hole is formed by a rod which 
with the pulleys, being carried by a Ijend which passes 
through the eand in advance, the sand being closed over by the 
following nip of the pulleys. Three or mote pulleys may be 
used instead of two, and the plate with the sand and oore bar 
may be traversed along whilst the pulleys turn about stationary 
axes. The core bar may be made to rotate whilst the core is 
heing formed on it. 

" In making a half mould for the outside of a pipe by similar 
means, a single pattern pulley is used, and has a part of its 
periphery shaped conveily, so as to be in radial section a 
counterpart of one half of the pipe as sectioned transversely. 
The pulley is arranged on a horizontal axis, and by means of 
a toothed wheel and rack is made to turn whilst being moved 
horiiontally over a flask or mould box supplied with sand or 
mould material. The pattern pulley in moving along com- 
presses and rolls the sand into the required form, The pat- 
tern pulley may be shaped with two or more half patterns, so 
as to make two or more half moidda aide by side in the same 
box." 

tPrinted, li. Srf. DrawingB.l 
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A.D. 1865, May 25.— N- 1434. 
JOHNSON, John Hbnby.— (J eontmunication fi-om JMepk 
Barriion, junior.) — This invention relates to the cores and moulds 
of eand employed in casting pipes, the oliject being to draw off 
I^ means of a vacuum at the moment of casting the gaaea which 
itiddenly generated when the metal is poured, and which 
tend to produce imperfect work. The core is formed upon a 
perforated tubular core bar, suitably provided at the ends with 
the means of attachment to an air pump or vacuum chamber. 
When the casting is poured, the air-pump being previooaly set 
to work or the connection with the I'acuum chamber opened, the 
gaaes generated in the mould are immediately exhausted, and 
either drawn through the hollow core bar and thence discharged 
by the pump, or are drawn into the vacuum chamber, according 
to whichever of the two arrangements are adopted for their 
expulsion. By this means it is stated "the core or mould is 
" thus much more effectually vented than when the gases are 
*' taken off in the ordinary manner, whilst at the same time, in 
" consequence of the partial vacuum which takes place through- 
" out the whole length of the core, the sand forming the core is 
" relieved of the pressure at or near its centre, the pressure of 
" the atmosphere being aRainst its eitcmal surface ; the whole 
" core is much strengthened, and a better class of caatin;; ia the 

[Printed, Bd. UrBwiDi?.] 

A.D. 1865, June 2.— N° 151?. 
PRITCHARD, Thomas.— The object of this invention is to 
improve the construction of the furnaces employed in the manu- 
facture of welded iron tubes, which furnaces ordinarily depend 
entirely upon the chimney for the current of air that support 
combustion in the furnace, and thence drags the hot draught 
through the heating chamber. The inventor aaya ; — " I introduce 
" a blast of air into the heating chamber, the said blast entering 
the said chamber nearly opposite the bridge of the furnace, 
hut at a point considerably lower than the said bridge. The 
heating chamber at the part where the blast of air is intro- 
" duced is of much greater depth than the remaining part of the 
" said chamber, into which the strips or skelps of iron are intro- 
duced to be heated. The blast of air described is introduMd 
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by means of a tuyere or tuyeres, and ita quantity is regulated 
by suitable valves or dampers. In tbe lower part of the heat- 
ing chamber into which the blast of air is deUvered, ignited coa- 
or coke is placed, the blast producing by its action on the fue 
a gaseous combustible mixture, which, mingling with tbe fire 
from the fire-place, produces a continuous sheet or body of 
flame, which erteuds through the whole length of the heatins 
ohamber, and heats the strips or skelps of iron to be nmde 
into tubes very rapidly and with great uniformity, especiaily at 
the leading end of the furnace, that is, the end from which the 
heated strips or skelps are drawn out. Although I prefer 
introducing the blast of tdc at the point of the heating cham- 
ber described, yet the said blast may be introduced at other 
points of the heating chamber wttli nearly the same effect, 
.provided it is introduced into the ignited fuel in the eaid 

tFrintod,SJ. DniwlDE.] 

A.D. 1865, June 3.— N" 1527. 
t^YLOR, Charles. — This invention relates to bandstocka de- 
Kd for cutting or severing tubes, also to stocks and dies for 
« cutting. 
" The body of the tube cutter consists of a hooked or claw- 
I shaped hollow support, the said support being angular and 
!' Open at one side; within this support the tube to he cut or 
E- divided is placed. Made in one piece with the said support, is 
R & hollow cylindrical block in a hole, in the aids of which a screw 
is made, the said screw box being cut out of the solid. In 
" the said screw box a screw works, uoe end carrying a handle 
" by which it is turned, the opposite end of the said screw being 
" connected to a rod wliich carries at ita end a circular cutter; 
*' this cutter rod works in one end of the hollow cylindrical block 
" described, and is capable, by the motion of the screw, of being 
" advanced from and withdrawn into the hollow support, but the 

Ksaid rod is incapable of rotatory motion. The bottom of the 
support adjoining the cyhndrical block is recessed or cut away, 
and in the said recessed part the cutter rod is partly embedded. 
Tbe add recessed part constitutes a bearing or support for the 
cutter rod, and prevents lateral motion in the said rod. The 
tube to be out or divided being placed in the hollow angular 
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" support, the circular cutter is advanced against the tube hy 
'■ turning the handle of the screw. By rotating the tube catter 
" about the tube as a centre, and gradually advancing the cutting 
" tw)!, the tube is cut or dinded at the part situated in the hollow 
" support." 

The acrew stocks contain four quEirter dies, fitting to side dove- 
tails, and secured by j)ins which fit laterally, half into ea«b die, 
the cutting contact being regulated by a screw. By suhstitutinj; 
dies with single cutting points, these stocks may also be employed 
£or severing pipes and tubes. 
[PrinKd,!*. Dmwlng..] 



hf. hr I 
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A.D. 1865, June 31.— N= 17.33. 
TIPPER, Henry Pdwbi^l. — This invention relates to a proocui 
of manufacturing gun barrels from tubular ingots of cast steel o: 
1 reduced and elongated by hammering and 
The external mould for casting the ingot vertically is 
made in tivo parts of cast iron, and fitted n-ith a cast iron or 
tubular steel core, both relatively so placed and proportioned in 
Vze, aa to form the metal of the ingot half an inch thick, the core 
being coated with black lead or blacking to prevent »dhetdon. 
A sand core may be used. The molten metal is raised to a high 
temperature, in order to liquify it as much as possible. When 
taken from the mould the ingot is re-heated, and submitted to a 
Ult or steam hammer to render it dense and solid. Previous to 
the rolling process, it is ag^ re-heated, and in this state passed 
through the rolling machine, which consists of three roils, all 
baving a corresponding series of circumferential groores, which 
graduate in size. The axes of these rollers are mounted hoii- 
jontally, to revolve one above another in bearings resting in side 
iramea or housings, the grooves of the central roller matchmg 
and pairing with the grooves of the other two, top and bottom. 
The heated ingots are passed through in one direction between 
I the top and middle rollers, and returned between the middle 
toller and the bottom, suitable adjustable mandrils, which termi- 
' pate between the grip of the rollers, being prorided to present 
|)nd receive the ingots as they are passed to and fro through the 
I 9^i, and in. this way, by a succession of passes, the ingots are 
I gradually drawn out and reduced, suitable rests and arrangements 
|.^ Bupportiag,guiding, raising, and holding the ingots and man- 
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dtik being fitted at each side of tfae machine. Bsmli In bfCMib- I 

loaders are cut in moulds, and tDlled bjr rollers r 
the uecessuy enUi^nnent at the bntt end. 






A.D. 1865, JnJy I.— N- 1749- 
JaMks. — This inveation relates to the manafactnre of 1 
CDinfmund tubes, comprising a tube of iron intemaDj, bainng 10 f 
uawelded joint, and eoated or covered witb a thin tube of braas 
also to ornamenting metallic tubes and rods. 

The iron tube is, when prepared with a suitable flui, such ■ 
chloride of zinc, plunged in a bath of molten tin or solder, wfaic] 
adbeies to the metal of the tube and forms a coating- The tube I 
thus coated is slid info the coi-ering tube of brass, a " " 

it is 8^n plunged into the bath, and by this m_ . .__ .^ 

between the tabes is filled with the molten metal, which when s^ 1 
and cold solders the tubes together. If the brass tube is nc^ I 
rei^uired to be coated eiternallj. the adhesion of the molteu metd J 
is prevented by painting or coating it with whiting or pipe-claj-; J 
compound tubes made by this process donot corrode betiveen ttff I 
metals. 

The mode of ornamenting tubes consists in coiling helically qf I 
otherwise, ornamented strips or ribbons of brass or other suifAbjp i 
metal, orwearing, braiding, or plaiting upon the tube metal strigf I 

^^^ferb]ted,U 

^Hr A.D. 1865, Joly 15.— .V 1858. 

mNGLEY, Sasidel.— The object of this invention, i 
themaking of skelpa for iron and steel tnbes, andtothemachineijr I 
employed, is to avoid the necessity for reheating and bending tbafl 
strip by the ordinary " crocodUe "' machine, or by the r 
called the " heU,'' by causing the machinery aa the strip I 
the rolls to bend it without any additiooal force ; the skelp Ih^f 
formed is uniform in shape throughout its length, and it ci 
more readily drawn by either of the above-named machines, 
flat strip, having for the lost time passed through the rolls, il 
directed into a abapiDg box or frame, which is made ii 
or halves, and so fixed at the hack of the rolling machine t 
the flat strip enters it as it leaves the rolls. " The box a 
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' is hollow, and bo shaped internally that the flat strip, as it 
' driven through it hy the rolls, ia gradually coiled, and leaves 
' the box or frame at the opposite end an oval shaped tube with 

* an open seam and a flat end, and i^, when the ragged end is 
' cut ofip, a akelp ready for welding into a tuhe, without requiring 
' further heating, bending, or shaping, by means of a crocodile 
' or a bell, or by wiy other means now in use. The box or frame 

ia opened, as each skelp is finished, to admit the escape of the 
" butt enil of the skelp.*' 
tPrinteiSA Dmwing.] 

A.D. 1865, August 8.— N° 2055. 
MESSENGER, Thomas GooT>K.-[ProviHonal protection only.) 
— "This invention rekt«s to an apparatus devised for cutting 
screw threads on pipes and rods, and adapted to cutting or 
severing pipes. It "consists of a frame having a hole on each 
" side, through each of whicb holes is paased a flanged pipe, its 
" flange being about the centre of the length of the ]Hpea, and 
" it ia secured to the framing hy screws passing through the 
" flanges into the framing, or the pipes may be screwed into the 
" framing itself. The portion of each pipe which sttinds within 
'" the framing is tapped with a screw thread, and upon these 
" pipes a cylinder is free to turn, tapped at each end to receive 
" the screwed ends of the pipes. This cylinder has two or more 
'* chambers at the side, in each of which a cutter or chasing tool 
" is free to slide, the distance between the points of which is 
" regulatfid by a clamp, which has a right and left handed screw 
" at one end, arranged so as to be turned by a hand lever (or 
" by equivalent contrivance). One of the first-mentioned 
" threaded pipes has on its outer end chambered projections, 
" through which pass the stems of a pair of V-champs, the outer 
" ends of the stems of which are held by a clamp frame in such 
" manner that the clamps may be moved nearer to or farther 
" from each otlier by raeana of a screw. These V-clamps ore 
" employed for placing and receiving a pipe, rod, or bar, on 
" which a thread ia required to be cut in the centre of one of the 
" first named screwed pipes ; the other screwed pipe is provided 
" at its outer end n-ith a cone or its equivalent, which receives 
" the end of the pipe to be operated upon. The chambered 

* cylinder before mentioned is provided at one end with a spur 
" wheel, the teeth of which gear into and slide in a similar wheel 
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'' whioh foraw part of or is connected with » bevel wheel, whldb 
" is moved by another wheel actuated by a hand wlnoh. Thu 
" machine is provided with legs or with a stand, so that It may 
" be used either upon the ground or upon a bench/* 
The apparatus adapted for cutting pipes is sunilarly arrati^d. 
[Printed, id. KoDnwingi.] 

A.D. 1865, August 29.^N« 2215. 

ROBINSON, Gkorob.-— This invention relates Uf the r/mstniif- 
tion of the aand moulds employed for casting pipes and (jUnA^m, 
and other articles YndXkjw at otherwise. The m/nitd \HfX is rnad* 
in two or mote loogitndinal sections or parts, hinf(0i4 fff ttiUttr^ 
wise amnged to doee and fimn ft long qfUndgM m^Hf Uf r** 
oeive the sand, niiiclisnstcad of being nnmned in fSMind * i0li$4tm 
or modd in tiie asaal way, is maud with l/j*m and m^/nUM 
into ft imnibcr of siiort cylinders, wiudi ane pnrrMs U^ nn^^ 4tM 
in tiie ■■ill way. Tbcoe cyfinden aw pl*»rf d^e* t//|^rtt^ aa/I 
to cBd in Ae mosid box, one of speeial torn UctttK pUitMd H //Mr 
fiilinniljf to fiwm die soefeet, and iauodneitd p ^ mi h ^ ^^t^^is^^^i^ 
iStjlknm^ duaa is the <sofi^^ mbam^i4m^ isMifnhf ^pmt^ 
Ae nemSd, wbiA sMf be ^fiipfMMii 4ttW r^irti^itt^ /yr 
tttneam ^ aMiBeanMlaL 
lor KSosM, efttoMt, md 4CfMr iMAm ittiSv4m Mm 
Bf ft Kpesow. 'if sseft ss Hi ^ liwsn p4W8s^ p s> w i^»i4< y 

4f :toe 3uuii<f v^3wt «^ 1^ teift i«ui trjMn, '^^v^^ >H#fiir 




■^_ 4^^^a^^^^f^a <tf^^M^f^^^^L «^^^bU^^tfM> ' ^M^L «tf<tf 
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" ftn ordinary puallel mandril or a hollow mandril [thrm^ 
" which water ma; be passed when in use) to travel with the 
" colt&T or tube between each series of roll« ; hy this means the 
" steel or other metallio collar is elongated on the mandril and 
" rolled into a tube. It is then puaed with the mandril inside 
■' between horizontal rolls such as are at present in use (eeoh 
" revolving in the same direction), and drawn nearly in a line 
■■ with the axel of the rolls. This oper»tion will free the 
" mandril and admit of its being withdrawn easilj liom the 

[Prinlod. W. No Dr»winKa.] 



A.D. 1865, September H.—N-SSSl. 
HARDING, GiTSTAvuB Palmer— This invention relai!w 
hydraulic apparatus adapted to the manufacture of tubes for gun 
barrels, and also applicable to the manufacture of rods and btir$ 
and to rifling ordnance and fire-arms. It consists in ;^ 

Ist, The employment nf " dies or wotdles " composed of two or 
more segmental dies or disc rollers, having formed on their peri- 
pheries tapering or other shaped grooves. These segmenta or 
roller dies are so placed relatively that their peripheries converge 
to a common center, the axis of each being mounted and capable 
of turning in bearings disposed in a frame, which is fixed to the 
hydraulic cylinder, the tubes w^ich are operated upon according 
to one arrangement being drawn through the dies by the piston, 
to which they are connected. It is however preferred "to wort 
■' the expanding dies or wordles in pairs iu one machine, each 
" die or wordle in turn acting as a grip to hold the tube and 
" draw it through the other die or wordle; for this purpose the 
" tapering gear of the die or wordle then acting as a grip vtoll 
" be put out of gear, and the segments of which the die is coii- 
" jMised will approach each other until they have sufficaent grip 
" of the tube to hold it whilst being drawn. In this arrange- 
■' ment 1 find it convenient to employ a pair of hydraulic cylinders 
" mounted in a suitable framing, one die or wordle being sup* 
*' ported in a cross frame between the heads of the cylindeH. 
" the other die or wordle being mounted in a cross head connaa* 
" ting together the ends of the piston rods ; in this case theie 
" will be two racks and two sets of gearing to worii the two diet 
" or wordlea, the one set being canied by the cross head conneo' 
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" tiDE ihe twa piston rode, whilst the other uA is tamed \. 
" cross frtone connecQag together the bfdnulio cyUnderR, ' 
" nuindnl on the one aide betng canned bj x cross fnme o 
" ting tog^wr the opposite end* of the crlindera whilst t 
" mandril on the opposite side is held in uiother feune connc 
" ted to tho croM head of the pisfam rods.'* When operating ol 
rods the msndrilj are dispensed with, and when itregulv foni 
ant lequired, the grooves in the dies are shaped according!)'. 

2nd. The rifling of the tubes for gun barrels or ordnance i| 
effected during the drawing proctas b; means of a mandril havi 
mounted on its end a bulb furcished nith belief indentatix»a g 
projecttons and free to torn whilst the drawing is ii 
Bf this means the ri&ing of gun baireU is aeeomplished b; ti 
[evolving head of (be mandril whilst the tube is passing t 
the compressing die>. Letters Patent, A.U. I8(il, No. 2&33, ai 



A-D. 1 MS, October 5.— X- 2SS2. 
HUGHES, Kehketh. — This invention relates to nudunt 
adapted for shapinj; b; means of nJlen and cutters, metala i 
the form of tubes, h»i%, ailee, and oUier similar artidea. One O 
the main features in ihe invention consists, in the eonstract 
of the grooved or otherwise shaped rollers emplored. 
and redudng cylindrical tubes, the two rollers are furnished t 
a eomeidiog series of circumferential grooves graduating in s: 
the groove round one end of each raUer being mnch lajf((r ti 
the groove round the other end, whilst the size of the it 
diate KTOOves r^olaflf gndastes tram the laivest to the s 
llierolleii are (bnned in two parts, there being a longita 
■egmfntal portion of the petipberr of eadi roller fitted to dide q 
a dovetail groove a limited distance lo and fro each rerolntion 4 
the roller in the direction of their axes, for the purpose of ^ 
the tube or rod wrosa the rollers from groove to groove i 
cession, during which time the rollers continue to revolreu 
movement of the grooved sliding segments is effrcted hj fi 
tneliaes on the housings, against which conesponding ii 
OD the ends of the sliding segments strike. The roUen are a 
to rotate waiiont^j by tooth gEarin^ and the sliding i 
takes place when the sliding segments come round and pip t 
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tulie, which by the movement ia shifteii exactly opjjosite the next 
groove, and so on in rotation until all the grooves are travewed. 
" In lome cases I use guides fixed in the rolls to propel the 
" article through the machine instead of the sliding section ; 
" these guides act in a similar manner to that described in the 
" Specification of Letters Patent granted to nie 30th March 18fi3, 
" No. 819. In connection with the rolls 1 sometimes use a 
" drawing apparatus geared to the rolls with a revolving awive- 
" grip for rolling and reducing seamless and other tubes, rods, 
" bars, and articles. 1 also employ cutters for the purpose of 
" turning, Bcraping and otherwise finishing the articles as they 
" revolve by the action of the rolls. These cutters are fitted to 
" the machine and are of hardened steel sometimes circular with 
■' the pattern cut into them ; they revolve on their axes, and as 
" the rod, wire or other article passes through the rolls, the 
" rotation imparted by the rolls to the article is sufBcient to 
" produce a turning or scraping of the surface by the cutters. 
" I sometimes use a cutter or cutters like turning tools of the 
" shape of the article, and which have a rising and falling or 
" receding motion, no that they come into action while the article 
" is being shaped by the rolls, and rise, fall, or recede when the 
" sliding or propelling power of the rolls acts. In some cases 
is necessary to heat the metal before passing it through the 



' machine." 

tPriiik 
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A.D. 18(i5, October 3().— N" 2795. 
UEAKIN, William, and JOHNSON. John Bags? 

This invention relating to the " manufacture of ordnance, wRde 
■' or in parts," is supplementary to former Letters Patent granted 
to James Thompson, and of which it is stated the present 
inventors became the registered prqirietors. These siud Patents 
consist of two, dated April 23, 1863, Nos. 1023, and 1024, and two, 
dated and numbered respectively January 19, No. 13!), and 
November 9, No. 2784, both in the year 18fi4. Also to an appli- 
cation for Letters Patent made May 15, 1865, No. 1341. As 
regards the present invention ; — 1st. The block or mould of metal 
intended to form a gun ia, after having been perforated and made 
wholly or partly tubular by a suitable punch, subjected to a 
hammering and swaging process upon a slightly tapered mandril. 
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Uid Buliaequently, in order to further extend it lengthwise i 
correspondingly reduce ita size tranaveraely, it is passed between 
. grooved roJiera, on to a fixed mandril with a, taperioK bulb or 
enlargement on ita free end, which reochea to and liea in 
groovea between the rolls. When the hammered mould is pre* 
sented to and gripped by the rolls, it is forced over the enlu)^ 
end of the mandril on to its stem, and instead then of dismount- 
ing the mandril and slipping the mould or partially formed tube 
OT barrel off ita back end, the action of the rolls is reversed, and 
the tube is pushed hack into the ^p of the rolls, which draw it 
back over the mandril head. The mandril stem is made laterally 
adjustable, so as to answer to the several grooves in the rolls, and 
it is furnished with heads ^aduating in size ; these heads are 
screwed on and off as the tube is presented in turn to the different 
sized grooves in the riilla, and during the process the mandril is 
kept in a cool state by cold water, which flows through it to ths 
end and returns. 

2nd. Relates to the making of medium sized guns, composed at I 
two tubes one within the other. 

3rd. Relates to the manufacture of ordnance of large dimensioni 
which are built up of parts upon a seamless tube 'niade according I 
to the first part of thia invention, the object being to bring into 
effect what is called a "segmental or lateral atraightener ' 
stmghtening apparatus. 
[Printed, Is. Drawing,] 

A.D. 1365, October 31.— N" 2804. 
DESLANDES, Arthur, — (^ communicaHon from Alfrtd \ 
Bartsck.)— This is an invention and arrangement of apparatul t 
designed for forming or preparing, and drying the sand mo 
and corca employed in the casting of metallic pipes, tubes, and I 
other similar hoDow articles. The operation is carried on in 
basement of the foundry, on the ground floor of which an 
ranged three cranes which have travelling chain carriages that J 
sweep over the area of the floor below, where hnea of rails are laji^ J 
for the trucks which carry the vertical mouldhoxeatotravelupon j J 
a number of these trucks follow each other through the aucoei->l 
sive stages of the operation, the first of which consists in forming,! 
the moulds by meana of a mechanical rammer, to which vertical W 

Ktocating action is given by means of a crank shaft and 1 
acting roda, the core if desured being rammed and formed at | 



is moved 1 
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one operation with the mould, which when completed is i 
on to be dried over a. pipe whence issues into the mould a coirent 
of heated air; thence the truoks are in auccesdion taken on the 
rails to tJie casting department where the molten metal is to run 
into them. The object of the inventiuD being to lessen labour 
and e^cpeditc the eMting of pipes and mich like Brticles by means 
of a sufGcient number of vertical mould boxes and sand moulds 
mechanically' rammed, and passing in rotation throufck the 
differaat stages of the process bj means of the cranes and the 
tramways. 

[PrlnCea. 1«. W. Dniwlngj J 

A.D. 1865. October 31,— N° 2S06. 
EMMET, CHAHt-aa. — This invention has for its otject the 
construction of steam hammers with a view to render tbem self- 
acting, and the adapting them to general use for smith's work. 
and rivetting boilers and pipes. 

1st. By means of the self-acting apparatus, the action of the 
piston whatever the length of stroke, .ts reversed immediatelj 
after the hammer has delivered a blow. This is eSeuted by the 
momentum of a weight, supported on a spring attached to and 
carried by the piston rod, to which also is attached a bell-crank 
lever that operates upon a similar lever hinged to thecylindro; the 
iree end of the latter lever being connected to the valve spindle, 
shifts the valve when the momentum of the weight at the moment 
of concussion overcom.es the spring, the valve shutting off the 
steam and opening the exhaust. 

2nd. Regulating the speed and force of the blow of a steam 
hammer by means of a treadle (when forging smith's work ) gcted 
upon by the workman's foot. The treadle acting on the throttle 
('alve regulates the supply of steam. 

Jrd. Apparatus adapted to steam hammers employed in 
rivetting boilers and pipes. Tliis apiiajutus is cruciform, cotn- 
priaing " a central boss with four arms projecting at right angles 
" to each other, which are capable of being a^jOBted by Bute and 
" screw threads, so as to fis the appuratus within the boiler. A 
" square bar is fitted into a hole formed through the boss longi- 
" tudinally of the boiler, which is capable of sliding or being 
'■ moved therein by a screw and nut or by rack and pinion; also 
" a round biur or spindle is fitted tbtough the bole longitudinally 
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" of the square bar, and capable of rotating therein. A projecting 
" arm is fonaed or Gxed on one end of the round bar, suitable 
" to fix & steam hammer upon, haviuK also provision mide tV 
" caitj a worm tuvraaged to gear in. a warm wheel fixed on At 'J 
" end of the sqxrare shaft, hy means of which the hunmer con bff I 
" mxired around the iDuer surface of the boiler or tube h I 
" required." 

4th. So constructing steam hammers, tbat the planes of t^ J 
surface of the anvil and of the hammer face respectively are nwdv J 
relatively ai^uetable by a movement of the anvil, so that articlM | 

^^mar be forged with surfaces inclining to the angle required. i 

^^^KDrinled, U. M. I>rawiiiBs.] 

^^V' A,D. 1865, November 15.— K° 2943. 

^TOCHRANE, Hknbv.— The object of this invention is to im 
prove the constructional arrangements of the stoves described m 
applicable to the drying of moulJs in the Specification to Lettesi 
Patent granted to A. B. Corhrane, and A. Slade, and bearing | 
date January 3, 1850, No. 12,918. According to the present ^ 
invention instead of causing the flames and hot gases to ] 
direct into a flue inside the mould, they are first conducted into I 
a vertical flue which may either run down the sj)ace between the I 
outside of the mould and the surroundinj; casing, or be fmined { 
against the outside of Ihe casing, and in either side made U 
municate with a flue or flues formed beneath or in the fnundatiom l 
plates whereon the mould boxes stand over a series of flue open- 1 
ings, through which the gases having given oS a great portion ] 
of their heat, pass up and through the moulds whence, together J 
with the steam generated thereby in the moulds, they ei 
through openings in the top of the mould boxes. By placing J 
the vertical flue in a central position in the stove and oo 
ting with a series of radiating branches in the foundation,' k J 
circumposed number of moulds for pipes or other hollow ai 
may be more readily dried, the heat being more equable. 

The fire-place or furnace according to another arrangemen 
instead of being at the top of the stove, is fixed against the sidi 
of the casing, and the gases having been conducted to the t 
of the stove, are distributed through pipes and pats downwi 
through the moulds. Portable stoves for drying hollow mouldl 

^^^ud constructed under this arrangement ore also described. 

^^|L [Fiinted, It. id. Srawiagi.] 
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BARAGWANATH, John Phillips.— (<< eonmanieation from 
Hmry Hilehinif BaragiDanalh and Martin Van Witker.) — (Proui- 
fionsl frotectloti ttnly.) — This U our invention of n combined tool 
ot in»tmmmt capable of use either as a sp&nner or Bcramr-key, a 
cutter for aeverinp pipes, and as a uTennh or tongs for scremng 
OT unscrewing pipes and eouplirprs. It " eonsists chieflj of a 
" rtrMKht bsT carrving two jawB one fixed and one adjuatable, a 
" cutting blade and (jripper being provided which are capable of 
" being attached to or removed from the implement when re- 
" quired. When neither the said cutting blade or gripper are 
" attached, the implement will form a light, strong, and coni'e- 
" nient spanner, capable of adjustment to suifany ordinary sisea 
" of nuts or bolts. The straight bar is by preference rectangular 
" in iection, and has screw threads formed for a portion of its 
" length on two sides thereof. The sliding jaw is provided with 
" n nut having screw threads which corresjiond with those on the 
" straight bar. By turning this nut the shifting jaw is moved 
" nearer to or farther from the fl.ted jaw, and the spanner is 
" thereby adjusted to the required vridth between the two 

"When the implement i* to be used as a tube cutter, the 
" cutting tool which is provided with a long shank, is inserted 
" into a small sockat formed in the sliding jaw. The length ot 
" the shank causes the tool to be firmly sustained in this socket, 
" and for further security the socket is provided with b spring 
" catch arranged to drop into a small recess formed on the sbank 
" of the cutter. The implement is adjusted with the edge of the 
" cutting blade anainst the tube and is moved round the said 
" tube in the ordinary manner. The blade is pressed up to its 
" work by the nut before mentioned, which in this case may 
" be turned in the required direction by means of a small 
" spanner." 

" In using the implement as a pipe wrench the cutting tool is 
" removed, and the gripper, which is also formed with a shank 
" is inserted into the socket and held therein in the same man- 
" ner as described for the said cutting tool." 

CPTlnted,4d. So Drawinpta,] 
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A.D. 1865, December 5.— N" 3117. 
MUNTZ, Philip Albert.— This invention is designed to im 
prove the process of manufacturing metal tubes, as described it 
the Specification of Letters Patent granted to G. F. Muntz,junr^ 1 
and dated May S, 1853, No. 14,117, and which consiated in first, J 
flattening and lengthening out a cast tubular ingot of Muntz't I 
metal of other alloys of copper, by psasiuK it through or betweoo ■ 
rolls with p]am surfaces j next, making the tube elliptical by par- 1 
tiolly opening it; then cutting off the fin or weba formed at tho ' 
two opposite edges, and giving it a circular figure and finlshin._ 
by passing' it between suitably ^ooved rollers, the tube being | 
heated to redness prior to each rolling operation. According I 
to the present invention, which is designed to render one of i 
the rolling processes unnecessaTy, and avoid the waste produced f 
by cutting off the webs, the inventor says : — " I first cast the '} 
" short thich hollow tube in the ordinary way ; I next roll it flat j 
" or nearly fiat in the ordinary way; I afterwards pass the flat- I 
" tened tube through a pair of rolls having grooves semicirculM J 
" in cross section, the said rolls being provided with a inandril'4 
" for opening the flattened tube. By passing the flattened tub^fl 
" through the rolls last described it is directly converted int« all 
" cylindrical tube ; or the flattened tube may be partially openeJ'H 
" by means of rolls having semi-elliptical grooves in them 
" longer axis of the ellipse being in a plane perpendicular t 
" axis of the rolls. By these rolls the flat tube is opened "vithoutJ 
" the formation of fins. The elliptical tube i: 
" through the rolls having semi -cylindrical groov 
" made into a cylindrical tube ; I prefer hot 
" the flattened tube directly into a cylindrical o 
" described." 

CPrinttNl.»d. Drawins.] 

A.D. 1365, December 12.— N" 3214. 
NEWTON, Alfred Vincent.— M commumcatioB from DaviJ^M 
Meeker Nichols.) — Tliis invention relates to a too! devised for thdif 
purpose of cutting boiler tubes to the proper length either befon 1 
or after one end is fastened in the tube plate. It consists of ti f 
bar or shaft, having a hole bored through its axis to receive a J 
tightening screw and a stationary and a shifting cone in eombi- f 
notion with an expanding sleeve or other device for securing tho I 
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shaft of the tool in the center of the tube about to be trimmed or 
cut. The cutters are secured in ahead keyed or otherwise secured 
on the shaft, and having a true face^ beyond which the cutters 
are set the required distance to regulate the depth of cut^ the 
cutters without the face being apt to lead in and by straining the 
tool beyond its capacity cause the cutters to break. The feed 
motion is effected by a wheel turned by hand. The cutters are 
made with projecting lips which strike the tube sheet when a tube 
is cut in its place, or otherwise prevent the operation taking off 
more than is desirable. It is necessary to provide several sizes 
of cutter heads and expanding sleeves to suit tubes respectively 
differing in size. If desired the cutters may be arranged to cut 
from the inside instead of from the ends. 
[Printed, 8d. Drawing.] 

A.D. 1865, December 20.— N° 3289. 

RICKETT, Thomas. — ^This invention relates to the manufac-t 
ture of metallic tubes for gun barrels and other purposes^ and 
to the machinery and apparatus employed, the process mainly 
consisting in the construction of the rolling apparatus, which 
operates by means of four or other number of disc roUerSj so 
mounted on axes in a suitable strong metal frame that their 
peripheries, which are grooved, meet at a central 'point, and coU 
lectively form a circular opening, the groove of each disc forming 
one-fourth. When tubes are required to be finished externally 
to other than a circular form transversely, the periphery of each 
roll is shaped to produce a lon^tudinal section of such fonn. 
The mandril employed to shape the barrel internally has an ovate 
form ; it is attached to the end of a long mandril rod which sup* 
ports it in the opening formed by the meeting of the 191185 iha 
outer end of the mandril rod being fixed to the framework is 
supported by a number of sliding plates connected together by 
chains. Two of the disc rollers are driven by suitable gearing ; 
the others, which are intermediate, are rotated by the friction. 
Guide rollers are employed for directing the end of the tube into 
the opening, and for forcing the tube forward until it is nipped 
by the rolls, which shape it externally and force it over the man- 
dril on to the mandril rod ; the action of the machine is then 
reversed, and the mandril rod with the tube upon it is caused to 
turn a portion pf a revolution, so as to bring the ribs or fins 
formed on the tube by the edges of the grooves fairly into them 
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the tube a returned betivE<n Ihr rvitlcrs (Vttin ttarl. to AvtwL J 
and dmm off tlie maadril, the oprmtiun b«iiig ixiuliminl uotf J 
the necesaaiy nduction and desired siie of the Itlbc ii ftttunipj, 

A nu>dific«tioD of this apparatus is dvMiib«(l as haviit|[,t 
of disc rollers, a set of Begnients or ec^meatal )>uHi><i)t> \4 
respeclirel}' nciprocating on an axis and ompIorMl tit RiltH^ «l 
force a tube or barrel attcrnatdy on and off a mHTidril. tht f> 
pheries of the segments forming eollfcti^tlyat ibeir mi^tlnft p" 
an Opening in thesame manner that the OllPning \t tPTiatH by fl 
meeting of the rolls. 

[Printed, Ijf. M. DrairinKa,] 
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A.D, mG5, Decemlwr 32.— N* ."WH. 
DEANE, Edward.— The object of thii inveiitioB ii 
stract pipes, tubular columng, tuid utUsr hulluw utruolurr 
articles of sheet iron or Hteel, na to ndd very oviiMmhIAj 
strength hy introducing longitutiiuul kUfH Mid wolia ■»' piu'tiMiW 
of sheet metal, which run through thim fi'nni end ti> flid, aifj^, 
divide the tube or co)iimn internally into four ur any utligi' 
ber of sections. The inventor saya ; — " [ couatruut u IuIh' will 
" aa,f be round, square, oval> or of any other ahiipi' (0 Miiil 
" purpose for which it is intended, uf khent irori m of iiny ittl 
" suitable metal as may be determined, having a wpli (v 'WtiUi.lf . 
" umilar material in its interior. 'I'llon lai- bolted ur rlvtllti(l m 
" the usual way to each other and to the cxti'rnol tuba vilJiur IS 
" the inside of the tube or to Dangi^ii uii thu uitUiile, 'ih|i|' 
" may be any number of webn. but two, three, or four will Ijf' 
" generally found to lie sufficient. Irutead of ouoilruvting ^ 
" the interior of the tubular structurns alravo refcrrtid to, ] HUT. 
" have a tubular or solid core which Iwtvrmea the alia, (Wiiii wliiob 
" radiating stajs may prorrcd, the taid atays \m\nif Mcurdf 
" fastened to the external tulxr. ... In the com: at nut, lovUff . 
* and hoaif, and in particular caDttnictiins, I woidd fnctw HA] 
" steel or ifiti core mad>- as atfuvc in wo'i' 
' readily be done bv kn<~'wn proWMcc, and will add very gri 
n ^e ligbtnc-i and strcnu'lh '/! nueh cnnitrui'tioni 
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A.D. Iflfifi, January S.— N° SG. 



4 



GIHB, Archibald. — Thia invention relates to raochinery 
adapted to tbe forming' nnd ramming of the sand moulds 
em]>lojed for the longer clais of castJDgB, such as pipes and 
aimilar articles, and more particularly such moulds a$ are made 
in two halves or parts in long cross-barred boxes, that are sepa- 
rately placed, and the sand by mechanical rammers is rammed 
upon the model pattern, one half part of which rests in a recess 
a horizontal bed plate, so the other half of the pattern is above 
B top surface of the plate. The Iwd plate moves forward at 
intervals mechanically under the rammers which, as the bed 
plate advances operate in sueceasion between the several cross 
bars upon the sand, that is fed into the mould boxes either by 
feeding and regulating apparatus, or in the usual way by hand. 
Mechanism is contrived for elevating, raiting, sifting, and to 
some extent regulating the sand, and the length of the rammers, 
which have vertical action, is adjustable. As the half moulds 
e finished, they, hai'ing a suitable core laid in the hollow of 
le mould, are placed and secured in pairs face to face, each half 
mould box being capable of pairing with any or all the restj 
previous to receiving the melted metal, the pairs of mould boxes 
removed and placed either vertically or slantingly, special 
Mrangementa being made for steadying and supporting the cores, 
and thereby prevent any movement or defleyion thereof at the 
raoment of casting, when the liquid metal strikes the mould. 
[Printed, li. *d. DrawingB.] 
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A.D. 1866, January D.-N" 68. 
GRIMSHAW, William I>a.kin.— (Provisional protection ml 
— The object of this invention is to construct an instrument which 
ahall combine a wrench suitable for workers in tubes and rods of 
metal, and a cutter adapted to the purpose of severing metallio 
tubes and rods. The instrument resembles an a(^juatable pipe- 
wreneh, having one fixed jaw projecting laterally at the extreme 
end, and one movable jaw hinged to an Bd,iustable slide on the 
shaft or handle, and set up by a screw. In the serrated face of 
able jaw there is a recess and hole, formed to receive the 
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itnd and back of the cutter, which when placed therein are Bhaped ' 
to correspond, and the cutting edge of the cutter projects in 
direction of the face of the fiied jaw. " This cutter when removed , 
" in no way interferes with the lue of the tool aa a wrench, but j 
" may be carried in the pocket of the workman, and when a | 
" cutting tool is wanted, bj simply inserting the tool in his I 
" wrench ail filing or other laborious mode of cutting is avoided, f 
" one turn of the wrench being sufficient to sever the tube at I 

[Primed, 9A DrawinK.] 



A.D. 1866, January 19.— N" 172. 
SUMNER, William.— The object of this invention, relating to i 
the casting of articles in metal, and particularly tubular ingots | 
of brass, which are afterwards to be reduced and drawn out to | 
form seamless tubes for boilers and other purposes, is to eci 
mise time and labour in the process by adapting thereto mechani- 1 
tal appliances, and to this end it consists — 

Ist. In conveying the crucible from the furnace to the mould I 
on a tw>) or four-wheel truck ; the crucible rests on trunnions, and ' 
by means of screws, cams, toothed sectors, or other suitable 
appliance, it is caused to tilt gradually, so that its Up or edge is, 
whUst the metal is running out, kept at a suitable Level above 
the mould. 

2nd. Instead of securing the two halves or parts of the metal 
moulds by means of clamps or bridles, it is proposed to hinge 
them together and secure them either by pins or studs and 
cottars, or by swivel bolts or bridles. 

3rd. Combinations of machinery for supporting the metallic 
moulds and cooling tbem when the casting baa been removed. 
" Each mould is attached to a swivel lever supported in flied 
" bearings; the end of the lever opposite the mould is counter- 
" weighted. When the mould is ready to receive the molten 
" met»l from the crucible the lever is nearly vertical, being held 
" at the proper angle by a stop plate or otherwise ; as soon as 
" the molten metal has been poured into the mould the lever and 
" mould are swivelled partly round, where they are held by a 
" moveable catch until the mould baa been opened and the cast- 
ital tube or other article has been removed i the catch is 
moved to allow the lever to assume a boriKontal position. 






^ 



368 



METALLIC PIPKS AND TUBES. 



' and the books of the open mould then dip into a waiet tTatt|fl 
'. bj which thej tre cookd ; the mould ta then cloaed and other- 
f wiac prepared u usual for the next operatioii." 

According to a modification, " two or nuae moulds may be 
f oonnected to a anivel bar in a counterbalanced swinging trune, 
' hj which amngement mben the ntoulda have been opcnod ta 
• remove the tubes or other ortioles, they may be turned over to 
IV bring the backs of the mnulda uppermost, which are then 
"' cooled by pouring water on them as now customary ; or each 
' mould may be provided with trunnions Bupported in a counter- 
' balanced lever acting in the same manner as the awing 
' above described." 

[Printed, is. SJ. DrawinBs.] 
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A.D. 1866, January 31,— N°a05. 
BONNEVILLE, Hbnri Adribn. — (^ eomm 
■Cadet Pierre Dubtdsson.) — This invention, relating to the mann- 
&cture of wrought-iion tubes, gun barrels, niita, and other 
tubular articleB, consists in the use for auch purposes of the 
trrougbt-iron shanngs, cuttings, borings, and small piecei, made 
iriien turning, planing, and working that metal. 

"To make an iron tube or a gun barrel I introduce the abpve 
i' iDatertBl in a cylindrical or prismatic mould provided with a 
' central fixed mandrel for forming the hole or bore. A hollow 
' piston is used for oompressing the innterial by means of 
S' hydraulic or other power so as to agglomerate and give it the 
" form of the piece required. The tube thus partially agglome- 
' rated ia neit heated and soldered on the mandrel either by 
' means of a steam hammer, by hand, or even by the use of 
' rolls, and afterwards, if necessary, drawn out to the required 
' IhidcneBS. When intended for nuts the tube may be oom- 
' pressed and soldered piece by piece, but it is preferred to form 
f a tube of a certain length at a time. These tultes are Eoldeced 
1 the mandrel in a stamping too) or in the grooves of a, 
," flatting mill, the pieces assuming the hexagonal or square form 
" according to the kind of nuts required. The tubes thuB 
" soldered are neit cut into slices by iodsions peri'endioulai' to 
.' the axis, done on a kthe or with a saw." 
' rPr[nH'd,*f. NoTJrawinBS.] 



M 

from I 



M 



^p METALLIC PIPES AND TUBES. 

A.D. 1866, February l?-— N" 506. 
WOLSTENHOLME, Jou>, and PEXDLEBURY, Joa^ 1 
ToMLiNSON. — This invention relates to a kind of htnd-stock nt I 
nrencb combining two uses, viz., shaving by means of a straigltt J 
fiat cutter the outer surface of pipes or tubes, preparatory t' 
cutting screw threads thereon or otherudse, and cutting or seventut J 
by means of a circular cutter, tubes and bars. At the midlength^ ,1 
between the handles on the ends, the stock is divided by a Ioq^ I 
slot, wherein are mounted a short distance apart two rollets, whi^ f 
are free to revolve on fixed studs or axes. The tube to be op« 
rated upon rests upon tlie periphery of these two rollers, whio] 
roll round the tube when the stock is tmmed, and support th 
tube against the pressure of the cutting or shaving tool, whioti I 
is carried by a slotted lever having one end pin-juintcd in ths I 
slot of the stock, and the other end capable of si^ustment by » - 
thumb screw, which by drawing down the lever brings the cutt^ | 
into cutting contact with the surface of the tube, and shaves it i 
when the stock is moved round, the tube being confined b«tWMa t 
three points, viz., the surfuce of the two rollers, and an ai^iistiiig j 
plate. When employed for severing tubes, the cutting tool ii 
withdrawn, and a circular cutter, which is fitted to revulra in ihb I 
slot of the lever, is brought to bear upon the surfiice of tlie pipS I 
by the thumb screw. Instead of using the (!iri:ultu' cutter. Ifat I 
opposite end of the flut cutter may be fashioned to a cutting . 
point, and used for the purpose of severing pipes. 
LPrinted, lOrf. Dmiring.] 

A-D, 186e, February 21.— N" 6;t8. 
WEBB, WiLuiAM. — This invention, relating to the manufliotuji I 
of tubes and hollow cylinders, consists in — ] 

Ist. A method of increasing the diameter of tubes and KoUoiIf I 
cylindricsl shells by a rolling process, the shell revolving between ■J 
two compressing rollers, one inside the shell and one outsiif '. 
By this means the diameter of the cylinder or tube is Inereutt'l 
without any appreciable or corresponding inereBSH in the Ifngth.' I 

2nd. The machinery employed. The uppermost of the tm I 
rollers of the rolling machine must be capablo of sliding etiS. I 
wise, and its diameter in relation to the siae of the cylinder opi I 
rated upon must be so much smaller, as to be able to pass lon^ M 
tudinally inside it, but the lower roller may be larger. In order J 
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' to place the shell of the ctiinder tietweea the roUera, the Um ' 



I 
I 



> place the shell of the cjiinder tietweea the roUera, the lep 
roller is eUd endwise through bd opeumg in one of the aide 
&tune« Of housings, and is received upon suitable supports at 
the side of the machine, and when the cjlioder has been placed 
upon the bottom roller the top roller is slid back through it into 
its plaee; pressure is then put upon the bearings of the top 
rollers liy setting down screws, and the rollers are set in motion 
and eontinoe to revolve with the shell of the cylinder between 
them until the circumference of the latter is esteuded by the 
pressure, and its diameter has reached the desired size. In order 
to remove the cylinder it is first necessary again to slide the top 
roller lengthwise out of its place, but before replacing it another 
cylinder or tube may be laid on the bottom roller to be operated 

"Tubes or hollow cylinders expanded or rolled according to 
" my invention are much stronger than tubes or hollow cylinders 
" expanded by being rolled or drawn in the ordinary way." 
[Printed, BJ. Drawing.] 

A.D. 1866, February iS.— N" 611. 
BROOMAN, Richard Archibald.— (J coutmiuiicatum from 
Franfoia Antoine Marie Boa*'.) — (Provisional proteciiun only.) — 
This invention relates to the method of casting metals in cast- 
iron moulds, constructed in two parts or halves which, when 
placed face to face, inclose and form a cavity corresponding to the 
desired configuration of the article to be produced, there bein|[ no 
lining of sand requinng re-formation after every casting. In 
order to pre\'ent the fracture of the casting, likely to be caused 
by the contraction of the metd whilst cooling in a rigid mould, 
the upper half of the mould b lifted oS the moineut the metal 
becomes solidified. 

When casting tubes and hollow articles in cast-iron moulds, 
sand cores which yield to the pressure due to the contraction of 
the metal are used to form the internal bore or cavity, but in such 
cases it is not necessary tu lift the upper half of the mould, as 
the contraction of the metal is convergent or a shrinking towards 
the centre, and therefore pressing upon the core, the peculiarity 
of tliia part of the process consisting in casting the molten metid 
between an outer surface of metal and an inner surface of at 
[Priatad, id. KoDrawi 
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A.D. 18C6, Match 3.— N" 647. 
DEAKIN, WiLHAM, and JOHNSON, John Bagsall.- 

{Provisional protection itot allowed.) — The object of this invention, . 
which relates to the manufacture of pipes, tubular and hollow 
cylinders, and other ai-ticles, is to combine strength with lightness 
of conBtruction, aud this is effected by the use of the homogeneoos 
metal known as Bessemer's steel, worked or wrought by the I 
processes and apparatas described in the specifications of fonnei | 
Letters Patent granted to James Thompson, viz., in the year 1863j 
Noa. 1023 and lOi-M, and in the year 1864, Nos. 139, 1018, and ^ 
2784. Also the processes described with regard to two applica 
tions for Letters Patent made by these inventors A.D. 1865, am 
dated respectively May 15, No. 1341, and October 30, No. 2/95, the 
present invention consisting in taking the Bessemer steel in si " 
dent quantities or parts to form the article required, and working i 
the metiClic mass by the apparatus, apphances, and processes I 
described in the said former patents, and also by other known | 
processes and means for produoiog seamless tubes, cylindeWj 
pipes and rods without weld. 
[Printed, W. No DrawiHsa.] 

A.D, 1866, March I?.— N" TSC. 
BAKEWELL, Frbdbbick Collibr.— (^ commBnicarion /roi 
Joseph Sidiiei/ Seaman.) — This is aii invention of apparatus de 
signed for tolling and straightening metallic tubes and cylindrical 
rods. The apparatus consists of a pair of rollers, hoiisontally 
disposed one over the other, their axes resting in suitable side ' 
frames are by suitable gearing caused to revolve both in the sauie 
direction, there being no contact of their surfaces. , Around these { 
rollers are formed wide concave grooves, the grooves of one rollei; , 
coinciding and pairing with the grooves in the other. The tubes 
and rods to be operated upon are caused to pass obliquely between 
the rollers by means of guiding tubes, or troughs placed so aslant 
in relation to the a.\es of the rollers, that as the tubes or ru ' 
pass through the grooves, they are touched by one side and s^ 
face of the groove in one roller, and by the other side and si 
face of the groove on the other, and by this means whilst passing 
between the rollers they are made to revolve on their axes, which 
has the effect of imparting to the grain of the metal of the tube 
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or bar a twisted or spiral tezture, whilst they^ are not only ledooed 
and shaped, but thej are also compressed and straightened at one 
and the same operation ; in form thej are made tmly crHndrieal, 
and by reason of the iptun of the metal taking a s^nral direction, 
the tensile strength is increased. 

The process which the inventor styles *' twist rolling " is sud to 

increase the strength of the metal generally and render it move 

compact, also that ingots oi steel may be snccessfolly welded by 

this process ci rolling, and which it is stated the old process of 

'lolling fails to accomplish. 

CFriuted, 8d. Dnwiog.] 

A.D. 1866, March 27.-~V 901. 

DEAKIX, William, and JOHNSON, John Bagnall.— 
This invention relates to the manufacture of tubes, gun barrels, 
and other tubular articles, from cast tubular ingots or cylinders 
of steel, or Bessemer's or other homogeneous metal. These tubular 
ingots or cylinders are in the first place severally cast of sufficient 
length to make, when transversely cut up or divided, a number 
of short lengths each containing the requisite quantity of metal 
when elongated and diametrally reduced to form a tube or gun 
barrel, the invention more particularly referring to the early 
stages of the manufacture, consists in tilting, hammering, swaginf^, 
or rolling the cylinders in a heated state before they are divided, 
and also each separate piece afterwards in connection witib a man- 
flnl to support the tube internally against the ertemal pressure. 
It is stated that short tubular ingots produced in this mann^, 
are more sound and perfect than when cast separately, and thlit 
the tilting, swaging, or hammering "operations will have tlie 
effect of solidifying and imparting to and (according to the 
extent of manipulation) improving the granular construction 
** of the metal of the tuble thus treated, and may be extended or 
" regulated according to the purpose for which such reduced 
" tubes may be required. We may find it necessary in some or 
any stage of production to force through the orifice a plunger 
or punch actuated by any convenient power, which has for its 
bole object the discovering of any defects in the metal under 
operation," such as "blow-holes " and defective ends. 
EPrinted, d<2. Drawing.] 
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^ A.D. 1S66, April 9.— N° 1007. 

FOSTER, James, and HOLLINRAKE, John.— The object of | 
ttia invention, relating to the moTilding process for casting metals, 
consists in makin g thu moulds for pipes, pillars, Killers, and I 
other articles of a similac cyliadric character, more expeditiously ] 
and with less skilled labour than usual. To uccomplisH tliis tfa^ 
model pattern is placed in an opening made in a liori^ontal platp 
to correspond with its length and diaraetraL size, the surface of the 
plate being just level with the plane of the axis of the pattern, so 
that exactly one-half of the pattern is ubovc the surface of the 
plate, which haa holes at its aides or corners to receive the stead}' 
pins of the moulding boxes, which are used in pairs or halves, 
each, receiving one-hii.lf of the mould, Ths half boxes are placed 
by ti>rns upon the plate over the pattern, precisely in the sam^ 
position, and when the sand is introduced and rammed down upon 
and around the pattern, the latter, which rests upon suppoitiijg ' 
rollers below, is for the purpose of smoothing the mould, turned 
oa its axis a portion of a revolution, until a longitudinal re 
i^Ug the underside of the pattern cumes coincident with the . 
aupporting rollers, which by entering the recess cause the pattern i 
,lM.Bink, and leave contuct mth the sand. The first half be 
J^n Ufted off the plate, and another or second half is placed ov^ ' 
.tlfepattern, and the other half of the mould is formed therein. 
When these two half boxes are placed face to face they coAstitute | 
a perfect mould ; all the half boxes fit to each other and to the j 
steady pins of the table, so that any one of them will pair with 
either or all the rest. When cores are required, they are placed 
in. the lower half of the mould before the upper or inverted half 
ia adjusted over it. 

" When tHe pipes have flanges on the end^ the pattern is made 
" with a flange at each end, a little above half a circle, and the 
^' pattern ia turned half round ; the flange will then have left the 
,•'; ,n^uld or nearly so, and will easily drop clear of the mould," 

.J, , pPrtuteillW, DrawinH.] 

A.D. 1866, April 24.— N" 1167. 
ABEL, Gharlbs Dbnton.^(.^ commanieatirM from Anion i 
Richler and Sonuald Bozek.)~{Provuiimal pToteefvm only.)— 
This invention relates to conjoining or connecting pipes, so aa to 
produce flexible junts, water, steam, or gas tight. Several modi* 
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ficfttions ai^ clesoribed, conaUting. first, of a Hat broad ring 
short tube of india-rubber or cither eUstic material, which, when 
the pressure on the pipe* is external, is made to embrace and 
cover the meeting aurfaoes of two pipes when placed end to end 
together, but in CBBes where the pressure is internal, the ring or 
tube ia placed inside, & part of its length being within the end 
of each pipe ; the edftes of the meeting surfaces of the pipes are 
chamfered either internally or exterciallj according to pressure, 
and at the niidlength of the But ring or tube is formed either 
internally or externally aa the case may be, an annular V-formed 
projection, which fits in the V-shaped groove formed by the 
chamfering when the meeting surfaces are in contact. 

In making the joints of spigot and socket pipes having to beu 
internal pressure, the spigot end ia formed with an external 
rim a little way down, which fits into the socket, and a cupped 
india-rubber ring is placed over the spigot end so as to rest 
with its closed end against the said rim. When the spigot 
with such ring is put into the socket the fluid or gas under 
pressure is forced into the open end of the cupped ring and 
presses the sides thereof firmly agwnat the surfaces of the socket 
and spigot." When intended for external pressure the arrange- 
ments are reversed. The other modifications also relate to socket 
and to the use of india-rubber rings or tubes in different 
forma and ways, to aerve as packings between the meeting 
surfaces. 

[l^inteil, W. Nn BrawiiiKS.J 

A.D. ISGfi, May 11.— N" 135!. 
AUSTIN, William, — This ini'ention, relating to a method of 
conjointing or cimnecting pipes, aud to the packing employed, 
is supplementary to former Letters Patent granted to this 
inventor, and dated December 16, 1856, No. 2975. It has 
reference to pipes and tubes employed for the conveyance of 
water, gas, sewage, and Other fluids, and has for its object the 
so forming the ends of such pipes and tubes, that the junctions 
may more easily be made and secured against leakage, and the 
pipes be laid and when required separated with mora than 
ordinary facility. The pipea instead of sockets and apigots have 
ahuttiiig or meeting surfaces at their extreme ends, so that one 
or more pipes may be removed from a continuous line witfaottt 
digturbing those to which its or their ends were conjoined. The 
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ends of the pipes extemallj are annularis indented, corrugated, 
or grooved for the purpose of holding an annular rinf; or short 
packing tube, which embracefl the ends of the pipes, one half of 
its length being on each pipe ao asto cover the joint ; thiapacking-- 
ring 19 forced into and imbedded in the corrui^ationg on the ends 
of the pipes by the pwaaure of a conical collar, which when, 
driven or forced on over the packing, eompresHea it and forms a 
secure joint. Examplea of pipe ends conjoined, are deaeribed 
and iUustrsted, differing in the shape of t!ie pipe ends and the 
collars, and also in the arrangement of the pacliing, which ii 
cases covers the joint. 

The packing employed "may he of any suitable substance 
" which poasesBCB elasticity such as vulcanized india-rubber, gutta 
" percha, preparations of both theae subatancea, canvass i 
" woollen, or paper mach^, or a combination of these substances 
" with india-rubber, giitta percha, or bituminous matter, either 
" cast in a mould to the desired form, or formed hy si 
" layers of thin sheets or atrips of the material. In bo 
" where the pipea are not required to sustain internal presBurc, 
" wood, metal, or other non-elastic packings may be used, having 
" their inner surfaces which come into contact with the pipes, 
" smeared or payed over with tar, bitumen, white lead, or other 
" adhesive matter." 

[Priutod, (W. Drawing.: 

A.D. I8fi6, May 25.— N" I4fi2. 
GIBSON, Wii-LIAM, and ELLIS. Edwasd.— This invention 
has for ita object by means of the machinery and apjKiratua 
employed, lo simplify and reduce the number of operations 
hitherto praetiaed in the manuf^ure of rods, bars, and tubes. 

This machinery is described as consisting of n hollow cylinder 
and die, through which a cast steel or other metal tubular ingot 
in a heated state, is forced direct by the ram of an hydraulic press, 
which together with the cylinder ia mounted on the same hori- 
Eontal bed. One half portion of the length of the bore of the 
die cylinder is uniform in diameter, and thence the other portion 
tapers towards the end, which is thereby contracted and forms 
the die, which regulates the finished si»e of the tijbe or rod. The 
die cylinder is fixed concentrically within an outer cylinder, the 
space between them forming a channel for the flow of water, 
which prevents the heating of the dye cylinder to redness, the 
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^^^ water carrying off the beat. A pipe supplies water to the ^Sb^ 



I 



between tbe cylinders, and another pipe wuries ofi the st^m. 
The guide which receives the heated tubular ingots is plated con- 
centricaily in &oQt of the die cytinder, so that the end of the ram 
can act upon the ingot direct, and drive it through .the ({uide tnta 
the cyhnder. 

"The ram is supplied with water in oriler to keep it cool horn, 
" a cistern at ite rear, \yhiin tubes are tu be manu&ctured, a 
" tube of the required siie i« passed through the tube which 
" supptieii the ram with water throuj^h the ram and die, which 
" thus answers as a mandril, and leaving a apace between the 
" tube and die for that which is to be manufactured." 

" For making cast steel tubes, we prefer having the steel eaab 
" into ingots of a soitehle size fur the apparatus, with a hole 
" through it, and to place it into the apparatus as eoon aa it (rill 
" bbar lifting; the same with brass and copper; or the ingots, 
" may be cooled and reheated before being put into t|ia 
" apparatufl." 

rPrtntad, SJ. 



A..D. 1866, May 28.— N" 1492. 
STUTTLE, llatiRt.—iProvmoaal protection o»iy.)— Thi?;5i^. 
vention relates to the construction of hydraulic presses adapted 
to the manufacture of pipes, bars, window and sheet lead, the 
object being to prevent the forcing off the head of the press 
cylinder, a casualty to which presses employed for auoh purposes 
are hable. To avoid this the bed plate of the machine is con- 
nected to the hydraulic cylijidor by means of stay jiina or bara of 
suitable strength, which hold tjie cylinder firmly in its place. 
" The nun employed for the piirpose of supporting the die in the 
" interior of theiead container is hollow and is furnished, with 
" internal brackets to support and give additional atrEngth to the 

" die through which the lead is forced If pipes, haw, 

" or window lead are or is to be made, then dies constructed 
" with any desired number of apertures of the requisite figiire 
" are used, the die being in each case supported in all those 
" portions thereof which are not occupied by slots or apertures, 
" .by brackets in the interior of the hollow ram. " 

The lead container is connected to the ram of the hydraulic 
" cj-Jinder hy means of pins secured to a flange attuched to tiie 
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"vini^, nich pins working in snugs or projections formed on the 
" Bsterior of the lead container. The flange ia provided with ft 
" Btod in the centre thereof for covering the metal in the leIid<J 
" container when the ram carrjing the flange ia foroed toirerdrl 
" the die. The effect of this arrangement is that when ihe ram* T 
" haa forced the metat through the die and ia ogtua raieed tht 
" lead container is also raiaed with it, the space hetifeen t' 
" ^nge and the top of the lead contwner being regulated bf ■■ 
" the len^h of the before'inentiDned pina. 'X'he lead oontBineI*1 
" having been thua raised is ready to receive a freah charge o^V 
" lead in the ordinary manner, the apace between the lead con«9 
" tainer.and the flange being sufficient to allow for feeding antt'w 
" ekitmning off dross." 

ITrinlod.W. No DrowinKS.] 



A.D. lP(i(;, June l(i.— N" 1G36. 
MUNTZ, George Henri Marc— This invention relates 
mamifacture of joints and connections, such as tees, c 
and manifold waf unions, adapted to the conveyance and di 
tribntion of gaa, steam, water, and other fluids. ~^ 
says r — " In carrying out my invention I take a plate of wrongl 
" imn and punch a hole through the centre ; I then take 
" Killed to a proper section, and bevilled on one edge, and 
" 13118 ^nto a short socket, and scarf weld in the usual waj 
khib socket ta inserted into the plate, and almost through 

■B hole, the bevilled edge of the socket being by preferei 
fci^he inside ; I then place both plate and socket in 
e bottom die, and I employ a top die, 
1, and provided with a tapered plug, by which the beril 
n of the socket arc bent down and welded, whilst the 
ft at the same time bevilled on its meeting edges, and diahi 
1^ turned up into a form of section, which will, whi 



^i 



fe anbsequently brought together and welded, form a complf 

ftle, with the edges scarfed and lap-welded; this eonstitui 

tthree way or tee joint. In making a four-way or cross joT 

■ proceed in precisely the same way aa that last described, ' 

y plate will be shorter, to form one half the barrel of the 

it only, and putting two of these parts together and weldiil_ 

tn forms the cross or four-way joint ; or by another mode I 

I pond) two holes in a longer plate, and insert two sockets in 
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I " them, then bending the plate round in the direction of it! J 

'■ length, and ireldinK the meeting edges forms the four-way 
" joint. In making joints with more than four wbjb, I proceed 
" in aimilar manner, but employing longer plates to receive a 
" Kreater number of sockets, ao that when the plate is bent round, 
" each socket forma a radiatirig arm from the common centre 
" formed by the plate. ! can also form this description of joint 
" by using more than one plate if preferred, aa it may be con- 
" venient to use two or more, each containing its required number 
" of sockets, to form when combined the description of joint re- 
" quired. I also propose to form these joints by rMsing the 
" lockets out of the solid plate of metal, by means of dies and 
" punches under force or pressure, and so to avoid welding the 
" sockets into the plates." 
ITriiited.W. No Drawings.] 



A.D. 1866, June 36.— N° lfi93. 
COTTEKILL, Charles Fobstbr. — [Frovisionat protection 
only.) — This invention relates to the construction of such pipes 
as are built up or formed by combinioK together segmental sec- 
tions of earthenware and other materials, and thereby forming 
what may be termed double pipes, or two pipes one within the 
other. The segmental pieces according to the present invention 
are made thinner than usual, and the space formed between the 
two pipes so constructed is filled up with cement. Projecting; 
transverse ribs are formed externally on the segments of tha 

2r pipe, for the purpose of preserving a uniform intermediate 
Space between the two pipes, and the segmental pieces are bo 
disposed relatively as to break joint. The composition or cement 
consists of 6 parts by weight of pitch, 1 part by iveight of gaa 

1 part by weight of plaster of Paris, and 10 parts by weight 

land, heated and mixed together. When taken from the Idln 
the segments lire, whilst in a heated state, dipped in a compost' 
tion compounded of the above ingredients in different proportions. 

! composition fills all the cracks or fissures in the aegments, 
and to it the cement when introduced in a melted state readily 
adheres. 

Pipes of metal and other material may be constructed ud 
treated in the same manner. 



^ 
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Cescribea a portable furnace and pan divided into two ■ 
partmenta, to be employed respectively for the purpose of melting 
the cement in one, and tlie composition in the other, 
[Pcintiid, W. No Drawings.] 

A.B. 1866, July 4.— N" 1776. 
BROTHERTON, John.— ITiis invention relates to machiiiery 
devised for shaping and lap-welding tees, crosses, elhows, sockets, 
and other tubular junctions in connection with pipes adapted ta 
the conveyance and distribution of gas, steam, and water; also 
the barrels of wrought-iron cocks. "The machine consists of & 
" bed, upon which is mounted a number of carriages, one or mora 
" of which may be brought into action, according to the number 
" of arms or ways required in the finished fitting ; each of these 
" carriages supports at one time a shaping tool, at another a 
" mandril, to suit the description of work the machine is required 
" to perform at the time, and each carriage is governed by an 
" eccentric driven by mitre wheels upon the same shaft, so that 
" all the tools or mandrils, as the case may be, may be carried 
" simultaneously to the centre of the machine, at which point i 
" fixed a block to receive the swage tools." 

In making a tubular cross, the first operation is to shape the two 
halves or psrts required to form it, " and for this purpose a plate _ 
" of iron cut and shaped to the proper form, and beviUed ci 
" edges if required, is placed upon a concave die in the anvil 1 
" block, and a top tool ot convex die worked by stamp hammer, 
" hydraulic press, or oliver is brought down to dish or sink tl; J 
" into a semi-cylindrical section. Two similar parte, but one ] 
" rstther largerthantheother, havingbeenthusstampedorforged, 1 
" the top tool or convex die is removed, and a counterpart of the I 
" bottom one or concave die is substituted, and two of these sunk 
" plates are then put together and heated, and are laid into the J 
" concave die upon the anvil block ; the four mandrils are ad-^ ^ 
" vanned instantly towards the centre, and lie in the four a 
" of the sunk plates; the hammer stamp, press, or oliver is brought 
" into action, and perfectly welds the parts. Bending and welding 
" are thus both done by one machine with exchange of tools, bat 
"' the machine having been set for bending, a sufBcient number 4 
" of ports are first struck oS before the machine is re-arrangeil.H 
^* for welding." 

^^k (Prinlied, IDd, Dniriiig.] 



A.D. I.^«ln. J*- !:*.—>* l-^fS. 

FLA>T. Gmm. — ^T^iia ia si nrnnnrtTn :f icuazms azzplofed 
.n 'le 3iaa:x2iir:aR :f racer. vimtskL zr jc&er fuEu of vdded 
«r;i4{!iT'ir;fL. uiit 3u»L ruhes, -wzni "fanrrg yrrrTar ^ tJEtooe de- 
KTihi^ u icniicacie a isam. itnliss hi^ specsiiascii cf W. md 
J. GsL>«qn.7''i znserx. iased >Lir:rE II. 1^51. Xvi. I^jSja, the 
aoT3«3n<i 'lefn^r i^- icmiohiJe a ^ne t^at^tt^t-hp ^ of mbei 

drl 'azried '.7 1 fciahle frurrfn.'r :r cset^o^ wbzA laores 
wheels, .lf!:«r ihit ik^ sass l)eeii sees za the reqrziEed iann aod 
hesfied fcr -v^Iirniir.. it a plaoed oa c£te zamiriL aad ike ti&T^ 
Eaip fnfcrre id bn^i^t izi^^ pcffiszun. Jcnratft a seuzL hKnaata, 
whii^ rjoenzei szikfiiaZT aloog^ t!ie sescx. ilie^fieime SBOffiBi^a 
scffieien'S diaranrr ifts eacii satxcssrre !iiow so enaoze a Maud 
weldfiur of dbe aeazn. froei end 10 end. 

Tbft ^pcansod wfaaeby flan^^cs ar '^cned on die coda q£ 
taperxn^ u:d ocba CTb<a cocaisa of & iEe in w&icii, after pcmons 
hntJTiZ, the tube ia placed, ha end prcgeccmg a dbcuice tkniogk 
the dfe according xo ^be breadch of flazige reqaired ; the tube end 
is opened out br meana of tapering plags or wedgei^ wiuch are 
placed in the tube end and brooghs beneadi the blows of a steam 
hamTner, or tibe ram of an hjdzaafic press» the blovs or facMme 
leapectirelr ai the case marber br dzrrin^ in the pings or wedges^ 
CKue the expansion of the end of the tnbe. which is siibaeq[iienti^ 
flattened doim bj swages under the same hammer. When tiie 
flanges are reqimed to fit to a crfindrical suzhct, the fiioe of the 
die is shaped to a c or re sp onding cnrratnre. 

In order to finish a flanged tube to the exact length. zeq;iiiied» 
the lower end for the time being whilst the flanges are being 
formed is made to rest vpon an adjnstable base, cepabk of 
being mored upwards bj an hydraulic ram or o&r suitahle 
medianiam, and haying by means of set screws or otherwise 
Ikailities for shifting the tube into the necessary posifion tor fonn- 
Ing the flange on its end when required to be set obfique to its 
loot. 

£PriDteA,lg,^ Dmniigi.3 

A.D. 1866, July 21.— X» 1903. 
MITCHELL, Robert. — ^This invention of macfamaj, designed 
for. forging and shaping metals, is suppLemeBti|u to a prior 
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raventicFii, for which the iiipentoc says, "letters patent 
" granted to James Alfred Shepton and mjself on the 19th of 
■" January 1865, No. 1U5," the machinery described 
jffeaent invention being adapted to facilitate the process of 
finishing the partly forged tees, elbows, bends, crosaea, coupling*, 
-and cither pipe flttinga, produced by the steam machinery men- 
tioned in the speciflcation of the said former patent. To thiB 
end, in addition to the former forging and (haping apparatus it : 
proposed to employ for welding or finishing the partly forged 
articles, a pair of cliuns, swages, or moulding jawa, which by 
closing upon the article placed between them, impart to it the 
required form and flniah, a pair of conrerging dies being employed 
in combination with and so as to operate between the jaws, which 
may he actuated by any convenient meana, dther in connection 
with the ateam cylinder of the machine, or by other auitable 
mechanicaJ contrivance. 

The other part of the invention relates to an arrangement in 
connection with the steam cylinder of these steam forging, bend- 
ing, welding, and shaping machines, for cushioning the piston at 
the top of its stroke, by cutting off and confining a portion of the 
e.thaust steam or other fluid employed toworkthemaehinea above 
the piston, and thereby prevent the contact and consequent strik- 
ing of the piston against the inside of the cylinder cover, when at 
the end of the up stroke. 

pMntad, Is. Droning.] 

A.D. 186fi, August 3.— jN" 200(j. 
DEAKIN, William, and JOHNSON, John Bagnall.— 

(_Pravisional proleclilm nal alloieed,) — This invention relatea to 
apiparataa adapted to the manu&cture of tubes, hollow cylinders, J 
axles, and other tubular bodies, combining lightness and strength, I 
and is devised as a aupplomentary improvement on a prior U 
invention in respect of which I^etters Patent dated April 2^ I 
No. 1018, were granted to James Thompson, It conai 
use for this purpose of " the homogeneous metal known as Bed- I 
" semer'g steel, and the taking of such metal in sufficient quatl- 
" titles or parts, according to the puipoae for which it may bk j 
" desired, and drilling and punching, piercing or perfbroting, s 
" treating the said mass by the procesaea, means, and applianctt|4 
" as described in Patents granted to us, Nos. 13-11 and 2795fM 
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both of 1865 (u being for the monufactuK of gun bureli' 
ordtiBDCe), to reduce it to the shape and dtmensioDi required, 
whether regular or irregular, together with the formation of 
flanges, besringi, journals, or projections, so that a tube, t^lin- 
der, or hollow cjlindrical bodj or part laaj be formed and 
fashioned to any given shape according to the purpose desired 
in one entire seamless piece withould weld of an; kind." 



-iPrmiSSS^^ 



A.D. 1866, August 6.— N" 2033. 
MEDCALF, Rai-i-h, and NICHOLLS, William.— (Pi 
proltctian ohI^.) — This invention, relating to a method of coupling 
ir connecting pipes adapted to the conveyance of water, gas, and 
other fluids, consists mainly in the use of two or other convenient 
□umber of spring clips, which are hinged to lugs cast upon one 
of the pipes. 

"The tails of these clips are acted upon by springs which tend 
' to force inwards catches on the other ends of the clips ; these 
' catches are situated a slight distance beyond the end of the 
' pipe; upon this pipe we also cast a flange to form a seat for a 
" ring of india-mbber or other suitable elastic material which we 
'' &t round the pipe. The flange and ring are, say, about an inch 
" more or less from the end of the pipe, which is slightly conical 
' or tapered from the flange to the end. The end of the other 
' pipe or portion to be coupled or connected to the first pipe 
'' has cast u{HDn it a ring tapered or conical externdly, and by 
' preference cylindrical internally." 

When connecting two pipes "the tapered ring ia forced over 
' the tapered portion of the other pipe, and the catches of the 
" spring clips are thereby pushed outwards until the tapered ring 
' has passed them ) ua soon as the ring has passed them the 
' catches are again forced in by the action of their springs and 
'' take behind the ring so as to hold or couple the pipes together. 
' The end or rim of the ring on the second pipe presses upon tJie 
' india-rubber ring and thereby prevents all the escape of the gas 
' or other fluid. In some esses as for hose pipes where the tails 
' of the clips are liabb to come in contact with irregularities of the 
' ground, we cast upon the pipe loops or other convenient guards, 
' which pass over and thereby protect the tails of the cbpi," 

[Fiiitted, */. yo Drawings,] 
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A.D. 18(i6, August 8.— .V 203!). 
HOLLAND, Henry.— This invention relates to the mEinufactuM 1 ] 
of femilea and tubes used for umbrellas and parasols. FerruloB'.|| 
according to the ordinary mode of manufacture are raised froinlf 
sheet metal by raising tools in a press, but instead of as usual LJ 
cutting the bottom or closed end out and soldering in its plaofi-l 
one of greater BtrenRth, this part of the invention consic 
rivetting a cupped circular piece or disc of iron or other metal'M 
externally to the end of the ferrule, which is allowed to rei 
so that the end or bottom of the ferrule is composed of two thick-.^| 
nesses of metal. 

The tubes which answer for the sticks of umbrellas and para*.* I 
sols, have been made by bendinj^ laterally and drawing tbenarrowilH 
sheet of metal into a tubular form, the edges of the seam beii^f'' 
soldered together. The invention dispenses with the soldering 
procesE, and instead thereof, turns up the longitudinal edges of I 
the metal band intended to form the tube, each edge to a right J 
angle with the plate, and when the latter is bent into the trough^ L 
form and by a subsequent operation by means of suitably groovef J 
press tools, the turned up edges are brought together face to'V 
face. These are then rivetted together, and a tube is formelj 
having laterally projecting along one side throughout its whole ^ 
length a straight longitudinal flange or rib. Such tubes (it i^ll 
stated) are suitable for use in the manufacture of umbrellas and*^^ 
parasols. 

[Printcil, a^. Drawing.] 



A.D. 1BG6, August 10.— N" 2059. 
COTTERILL, Charles Forstbr.— This invention relating toj 
the manufacture of earthenware and other pipes, relates mainly J 
to double pipe*, that ia, pipes built up or composed of segmentolj 
pieces bound together by metallic straps, and so arranged a 
constitute two pipes, one within the other. These pipes are g 
rally made of earthenware, and used chiefly for conveying water j 
and sewage ; they may also be made of metal or other material.J 
and the main feature of the invention consists in filling up with a 
cement liquefiahle by heat, all the end s|iaeea and annular intflf'i 
stices between the segments, so as to form them eoUectii-ely intofl 
one solid tubular pipe. On the segments which compose thd'fl 
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KKShUL, Cnt//ft<rft Wf«BTWiCK. — [FrmMMi 

i«&^ <Mr ^i/M^len ftd«{4cd ir# the censtmcsku of rin— , eon- 
itkfU hi ihfi tiu^U^fmait U rcflen fat tike pmyu ae cf irffing 
m }f6$»i^9§^, U«e eoiled tukft or cjiindcr to tihe txMtX dimirtw and 
tludb/Mihi feriMiitd^ the t^ftnio^fMk Icing smilar to die fvoee» 
ymfiiMA tu iim rMn^ tA wbtd tfics ; the power c omiuuni erted 
Unfii U» t^f^ folkm, rroijr tc ettber steam €r lijdniilie. llie 
yftt^Am ^Ht j» tfUAttl) iwpnfvtt the qoalitj of the metal, and fbe 
WMtiUf tw^uU^rti Uf iht ordinaiy mode of maimfactme is afoided. 
't*hs itivtfuitfr nnjn ** I first wdd tbe eoikd bar into a oonturaoiis 
** l^iirif kr uiuia a steam hammer or bj an/ other pfoocas now in 
** utm, MfUsr which it is to be transfiened in a heated state to the 
" rolling a|;paratus. This apparatus consisto of two main rollers 
** in (strntmciion with one or more guide rollers. The coil is put 
** t/VWt oim (ft itiese main rollers, one or both of the bearings of 
'' wbk^h Mtti tetiiporarily withdrawn to allow of this being done. 
*' llu) rollers are so arranged that thejr may be gradually «^ 
" proa(!lte(l to each other so as to roll out the sides of the cylinder^ 
*' i\m droular form being maintained by the guide roller or 

" fOJJSW.'' 
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A.D. 1866, August 25.— N" 2188. ' . 

LITTLE, George.— This is an invention of ft])papatus designed 
for the inaitufB.ctare of tin and olher metal drums and tubes 
suitable for use in machines employed in the preparation of 
cotton, and other fibrous materials, and for other purposes ; 
conteal tubes may also be produced. 

The general feature of the invention consists in soldering on 
otherwise joining the seams or edges of the sheet metal, whilst 
they are held in a true cjlindric form by a cylinder or othercasing, 
and in some cases hj an internal expanding mandril. The tii) I 
drums employed in cotton machinery are generally of conaiderablft I 
length made out of a number of short tubes joined end to end, I 
together and soldered, and another feature of the invention con,- I 
sistB in iwaging by a rolling process the ends of the abort tubes f 
made as abox'e, so as to form their ends for lapping together, and, I 
then soldering them round the junction whilst in the apparatuH. 
By thb means drums and tubes may be made of any desired [ 
length, and true both cylindtically and lengthwise. "The metal 
" is in the first instance bent round by the usual mems : it i?, j 
" then placed upon a mandril and is drawn into a cylinder, antj, I 
" the said mandril by expanding forces it into the required form, ' 
" The cylinder is provided with a slit corresponding in aituation 
" to the joint to be made, and along this the workman passes his, 
" soldering iron, llie joined metal being nowremoved constitutes, 
" one length to be attached toothers to form the whole length a 
" drum; this length is placed in another cylinder, and a rolle^; 
" capable of being pressed on to its internal surface rolls ^h^LB 
" raetal and at the same time sn^es the ends for making thq 
" joint with another length, for which purpose two lengths ai^ ■ 
*• made as above described, and kept true to each other by th^, T 
" cylinders holding them, and having been brought together end ^ 
" to end, they are caused to revolve, the workman at the sam^| 
" time holding his soldering iron upon the joint, and the 
*' operations are repeated until the entire drum is made." 
[PriEted, U. lOrf. Draiviiigs,] 



A.D. 186G. August 31.— N" 2244. 
ABEL, Chableb Denton. — (A comnainication frov 
Richter and Romuatd Bozek.) — This invention relates to the oMia 
of india-rubber rings and washers, which are interposed between! I 
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the meeting rarfaoes of the ends of pipes when connecting them 
together, thereby producing ''a flexible air or fluid tight joint 
Several examples of these joints are described and illustrated, 
the transverse configuration of the rings being adapted to the 
formation of the pipe ends, whether butt, socket, or other joints. 
" In forming a butt joint between two pipes having to withstand 
*' internal pressure, the ends of the pipes are recessed on Ito 
internal surfaces for a short distance, and into such two conti- 
guous recessed ends is placed a correspondingly formed short 
'* tube of india-rubber, which, when the pressure is exerted inside 
the pipes, is forced against the surfaces of the recesses, and thus 
doses the joint the more effectually the greater the pressure is. 
In order to make a still more perfect joint, the inner meeting 
edges of the pipes may be chamfered o£P, so as when placed 
together to form a circular V-groove, and a correspondingly 
*' formed V-p^jection on the outer surface of the indiar-rubber 
" tube is then made to fit into such groove. For suction pipes 
** where the pressure is external a similar joint may be employed, 
" the V-groove being formed by the outer chamfered edges of the 
'* pipe, while the V'Pi^jection is formed on the inner surface of 
'' the india-rubber tube, which in this case is placed over the 
" exterior of the joint." 

'' In another arrangement, where it is required to form the joints 
" of socket and spigot pipes under internal pressure, the spigot 
" end is formed with an external rim a little way down, which 
** fits into the socket, and a cupped india-rubber ring is placed 
** over the spigot end, so as to rest with its closed end against the 
^ said rim. When the spigot with such ring is put into the 
*' socket, the fluid or gas under pressure is forced into the open 
'^ end of the cupped ring, and presses the sides thereof firmly 
'' against the surfaces of the socket and spigot." When this 
arrangement is applied to pipes under external pressure, the 
position of the cupped ring is reversed. 

D?rinted, lOd. Drawing.] 

A.D. 1866, September 10.— N° 2319. 

NEWTON, Alfred Vincent. — {A communication from William 
Forman Brooks,) — {Provisional protection only.) — ^This invention 
relates to the manufacture of seamless metallic tubes from cast 
tubular ingots^ wherein are fitted or cast mandrils or cores com- 
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poeed of metal more readily fuaible at a lower temperatnre thou I 
the caet metal of the ingots, which are then Beverally rolled agl 
drawn out to the desired '.thickness or diameter and length n 
speotively of the intended tubes. In this state, for the purpose rf I 
heating the tuhes, they are placed in an inclined position i 
reverberatory furnace, with their lower ends over a receirer, i 
which so soon as the heat is sufficient to melt the cores, the liijuiS ] 
metal will run. The tubes that are left may then he taken froifi 1 
the furnace, and if requisite dressed and finished by any of the 
well known processes. 

In some casea, as for instance, where small tubes are manu 
tured, it may be desirable instead of filling the ingot with the 
solid fusible metal, to use a suitable metallic oxide or material 
that calcines in the process of the manufacture. The core may be 
composed of red oxide of copper, and instead of after the rolling 
process placing the compound rod in the furnace, it may be placed 
in a sulphuric acid bath, which will remove the core and leave a 
laratively clean tube. 
Ltod, *d. No DmnnsB.] 



^^P A.D. 1866, September 18.— N° 2395. 

PARKES, Thomas. — This invention relates to tube cutters 
which are constructed with three rotating tools or cutters, that 
act simultaneously upon the tube, two being supported by the 
claw, and the third by one ann or lever, which is jointed to the 
body of the cutter after the manner of jointing jdiers, and is 
pressed towards the claw by a screw, the claw being on one aide 
of the body instead of at its end. " The tube or rod to be cut ia 
" placed in the claw upon the edges of the two rotary cutters 
" carried by the said claw. By means of the screw described, the 
" third cutter carried by the arm or lever is pressed against the 
" tube or rod with the required degree of force. On turning the 
" cutter around the fi.ied tube or rod, the three cutters act aimul- 
" taneously on the said tube or rod, and by maintaining the 
" required degree of pressure of the cutters on the rod or tuba by 
" means of the screw, the tube or rod is rapidly cut through. A 
" supplementary chisel-ended cutter may be fixed in the arm or 
" lever carrying the third cutter for the purpose of cutting or 

^^^having off the burr formed by the action of the rotary cutters. 
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A.D. 1866, October 4.— N» 2552. 

WOLSTEXHOLME, John and PENDLEBURT, Thomas.— 

{Provisional protection only,) — ^This invention relates to tube and 
bar cutters adapted to shave the external snrhce of a tube or a 
bar instead of filing them, preparatory to cutting screw threads 
thereon ; and also in a modified form applicable for severing tabes 
or bars transversely. 
It consists " chiefly in making the centre portion of a wrench 
with two projecting parts, into one of which is placed two 
rollers or a recess to receive the tube or bar of metal to be cut; 
" on the other side of the same projecting part is fixed a handle 
forming one handle of the wrench. On the middle bar from 
*' which the two said projecting parts proceed is placed a sliding 
block acted upon by another handle screwed through the other 
projecting part; the last-named handle will by being turned 
by the hand or other appliance cause the before-named block to. 
" advance to or recede from the two rollers before named as may 
be required. The said sliding block carries a tool box having 
a cutting tool movable in a slot and set fEist or loosened by ^ 
" set screw. The said tool box has a projecting part in firont of 
the cutting edge of the cutting tool, also another projecting 
part which fits into a groove or slot situate in the befoie-named 
sliding block, and is movable on a pin passed through the 
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*' same." 



To reduce the diameter of a tube or bar, it is placed against 
the two rollers or recess, and the cutting tool is brought to bear 
against the opposite side ; the projecting part of the tool box in 
front of the cutting edge of the tool is also by meaps of the handle 
pressed against the bar or tube, roimd which when the wrendi is 
turned, the cutter operates and reduces the diameter. 

When tubes or bars are to be severed, the pin which holds the 
tool box is to be withdrawn, and the latter is replaced by a circular 
cutter. 

[Printed, 4d. No Drawing.] 

A.D. 1866, October 23.— N« 2734. 

HOLLINGDRAKE, Robert.— This invention relates to the 
manufeicture of pipes or tubes adapted to the heating of rooms with 
steam, hot air, or water, and also available for extinguishing fives 
which happen to occur in the rooms wherein the pipes are dis* 
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fiosed. Tlie bote of these pipes U made witb a longitudjna] parti, 
tion or mid-feather, by which the interior of the pipe is equallj) I 
divided diBmetrally throughout its whole length into two b 
oirculsr balvea, which have no connection, Tiie upper half of thft ' 
bore serves for the passaf[e in which the heating medium (ateoqi, 
water, or air), circulates, and the lower half is perforated, an^ 
remains empty although connected to, and capable of being put 
into communication with the ateam cheat of the boiler, by suil 
valves in case of fire. It then serves to conduct the steam into | 
the zoom or apartment where the fire is in progress, and by escaping 
through the perforations, it damps and extinguishes it. Insteott ' 
at employing the lower half of the bore fbr ateam aa occasion taayf 
require, it may form either the return passage for hot water ci 
lation or for the water of condensed steam, tiie perfotationt 
such case being dispensed with. Although the heating medium 
in such pipes has a more contracted passage through which t 
flow, the amount of beating surface is not redaced. 

[Printad, M. Drawing.] 

A.D. 186fi, October 20.— N" 2/62. 
MUNTZ, Philip Albert. — [PTovisianal protection only.) — Thia ! 
invention relating to the manufacture of metal tubes, is principaUy 
applicable to such tubes as arc made of olloys of co])per and »* 
These tubes are made from tubular ingots, which are to be cast 
and then flattened by rolling in the ordinary way. The next stage 
in the process, according to the invention, consists in passing 
flattened tube direct through rollers with semi-circular grooves^ 
the tube being opened by a flxed mandril during the operatioOf 
and by this means the flattened tube is at once made cyhndricalj 
The flattened tube may,' however be partially opened by first passing 
it through a pair of rollers with semi-elliptical grooves, although 
the use only of the semi-circular grooved rollers is preferred, the 
object being to effect the opening of the tube without the forma- 
tion of longitudinal fins or feathers. The tube may as rei}uired 
be annealed from time to time at intervals during the process, 
" but the whole of the rolling processes are to be conductedi | 
" whilst the tube is in a cold state." 

[Printed, W, Ho DrawingB.] 

A.D, 1866, November 2.— N" 2840. 
CHATWIN,THOMAa.— (Protii»imio/pro(ec(ionoM;y.)— Theotiject 
of this invention relating to the screwing and cutting dies of sc 
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stocks and tnbe cuttera, U bj a simple oontriyance to cause eiiiier 
their simultaneous advance or divergence. The screwing dies sod 
cutters are fitted to slide in radial slots made in the ordinaiy wty 
in the body of the stock. Formed on the upper side of each ^ 
or cutter, is a series of curved teeth or notches, which engage witii 
the convolutions of a spiral thread, formed on the under side of 
an annula r plate, that is fitted over the dies concentric with the 
centre of the stock, and has liberty to be moved round the centre 
when required by means of a knob. By this means when the 
plate is rotated, the dies or cutters are caused to move radiaDy to 
or from the centre according to the direction of motion, either to 
increase the cutting action of the dies and cutters or to withdnw 
them. 

[Printed, 4d. No Drawings.] 

A.D. 1866, November 10.— N- 2940. 
KORSHUNOFF, Nicholas.— This invention, relating to the 
manufacture of malleable iron and steel, consists in introdudng 
by means of suitable pipes and a tubular puddling tool, the 
vapour of nitric, chloric, or of other acid rich in oxygen, and 
also the vapour of hydro-acids or other materials rich in hydro- 
gen, alone or combined with an air-blast ; hydro-carbon in a state 
of vapour may also be introduced. 

Cast iron of superior quality is made from scrap iron or steel, 
which is placed in a suitable furnace with charcoal or coke, either 
alone or mixed with anthracite coal, in separate layers or strata 
alternately of the scrap metal and fuel respectively. The fur- 
nace is urged by a high-pressure air blast, and by this means (it 
is stated) the scrap metal is melted down and carbonized into a 
very pure quality of cast iron suitable for the manufEu;ture of 
steel. • 

The tubular puddler, made with either one or two arms, is 
attached to the lower end of a hollow shaft disposed vertically 
above the furnace, and made capable of rotation by means of 
bevel gearing, either in connection with the motive power, or 
capable of being rotated by hand, the service pipe which conveys 
the gases being in communication with the reservoirs or vessels 
wherein they are generated. 

The manner of constructing the furnaces, the mode of arrang- 
ing the tuyeres and other appliances, and the method of working 
are also described. 

rPrinted,2«. Drawings.] * 
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A.D. 186C, November 14.— N" 2983. 
TRUSS, Thomah Seavillb.— ThisinventiDC relating to a 
of connecting the enda of pipes together ao as to form fli 
joints, consistE in mftking "a circular or conical-Formed grooTQ' 
" round the outer surfacea of the pipes at or adjoining their enda, 
" and in the construction of a band to embrace the ends of tho 
" pipes when they are brought together to be jointed or connected. 
" The band is constructed of one piece or in several parts or at^' 
" ments, the several enda of the same forming ears or projectiou 
" for acrew bolts to pass through in order to secure together Hut. 
" ends or several segments or parts into which the band is divided^ 
" The interior of the band is constructed with two raised circuit^ 
" or conical-formed beads or projections on the internal 
" ference at or adjoining the outer edges, which beada or proi" 
" jectiona fit into the grooves round the ends of the pipea.J 
" Between tlie surfacea of the grooves on the ends of the 
" the pipea and the heads or projections in the interior of iha. 
" band india-rubber or any other material suitable for n 
" gas, water, steam, and air-tight joints is applied ; thi 
" drawing the ends of the band or the several parts or segmenH 
" together by the screw bolts passing through the ears or prol' 
" jections fonned at their several enda, the required pressure is 
" applied upon the joint-making material to make a gas, water, 
" steam, or air-tight joint, which joint when made is a flexible 
" joint allowing of the osciUation of the pipes without impairing 
" the tightness of the joint." 

In some cases instead of one, two grooves are made 
pipe end. 

[Printed. 9J. Drawing.] 



A.D. 18G6, November H.—N" 2985. 
HUGHES, Hebketh. — This invention relates to the omamenta*'' 
tion of tubes with desigtis partly raised above the original surface 
of the tube, and partly depressed below it. For raising the parts 
of the design upon the tube, an expanding mandril is employed 
inside. This mandril carries tools or rollers which act by lateral 
pressure against the inaide of the tube, so as to force the metal of 
the tube (where the pressure is exerted) outwards, thereby causing 
an annular enlargement corresponding to the form of the pressing 
tool or roller curried by the mandril, and on such enlargemei 
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eztemallj a design is engraved or depressed by a revolving die, 
which presses externally coincident with the part where the nutel 
is supported hy the mandril tools or rollers, the tube daring ^ 
operation being caused to rotate. Dies linked tog^ether in tlu 
form of endless chains are also employed to make annular dqnes- 
sions, the two chains of dies acting simultaneously on the tube, 
one chain at each side opposite the other. Roller dies capable of 
opening and closing upon the tube externally are also employed. 
[Printed, l(k/. Drawing.] 

A.D. 1866, November 20.— N« 3047. 
BROOMAX, Clinton Edgcumbe. — {A communication from 
Mayeul BemaM.) — The object of this invention consists by means 
of a method or process based on electro-metallurgy^ of covenng 
or coating tubular articles such as printer's rollers and boiler 
tubes, and also other articles of iron and steel, with copper or 
copper alloys, such as brass or bronze, is to make such tubes and 
articles available for use where formerly solid copper was employed, 
The process comprises three operations. 

1st. Cleaning or scouring the articles by immersion in a dilute 
bath for six hours, of water and sulphuric acid at 2^ Beamn^ 
which is afterwards washed ofip with water; then rub with sand 
and water slightly alkaline, and finally wash in fresh water. 

2nd. *' The cleaned or scoured articles are placed in a bath made 
*' alkaline by cyanide of potassium. The vessel containing the 
** bath is, by preference, stoneware. In the interior is a plate of 
'^ copper or copper alloy £Etcing, and of the same dimension 
** as the iron or steel article to be coated or covered. The two 
conducting wires of a galvanic pile are placed one in con- 
nection with the copper or alloy and the other with the iron or 
*' steel article, and an electric current is thereby estabUshed 
** which causes a deposit of copper or copper alloy upon the iron 
** or steel article; in a few hours the layer deposited is sufficiently 
** thick to insulate or separate the iron." 

3rd, " Strengthening or increasing the first layer of copper or 
** alloy which covers the iron or steel article by submitfing the 
* article to a second galvanic coppering. For this purpose the 
'^ article already coated with copper or copper alloy is immersed in 
an acid bath of sulphate of copper, a plate of copper or copper 
alloy of the same dimensions being placed opposite the iron or 
steel article. The bath is contained in. a wooden vessel, and is 
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also travefBed by aa elsctric ourreat &om a pile. The 
ateel aiticlea should be left iti tbis bath for from one 
dajH or more, according to the tUickness of coating or c 
required." 

itod.W. KoDrawirg.] 



A.D. 1866, November 26.— N" 3105. 
[OMSON, William Rickahd Mi dolemorb.— (Portly 
communication from Nicholas Thomas aad Thomas Somervilk.) — 
Thia inveDtion relates to a variety of apparatus and machines 
deviaed for dividing or cutting tubes, also the ends off tubas 
when fixed in tube plates and othecwife, and for other aaalogoua. 
puipoaea. The mode^ in which the several cutter apparatus 
made to operate, either from the inside cutting through to 
exterior, or for cutting inwards through the external surfeces, 
manifold. Both cireular and rigid cutters are employed, and' 
variety of contrivances are derised for fixing, steadying, 
porting the cutting apparatus during the time required for 
operation, which may he effected either by hand or motive port 
When cutting tubes through from the inside, the cutters, wl " 
are carried by spindlea variously contrived, are by the acHon 
the apparatus pushed outwards laterally by a feed motion 
bining a wedge and acren' action, and the cutting of tubes throi 
from the enterior, is effected by means of hollow spindles, 
or cutter holders, that are caused to revolve round the tubes, 
carry the cutters, which are made mechanically to gradually 
or approach the axis of the tube, either by the action of 
apparatua or otherwiae. 

rPrinted, Is. Irf. Drawings.] 

A.D. 1866, November 28.— N° 3136. 
FARGON, LouiB Albxandbb. — This invention, relates to J 
method of conjoining metallic pipe* and tubes, whereby it'-B 
stated they may be connected together with great simphcity ai 
economy. Thegeneral principle conaiats in lapping a soft ni 
or leaden packing round the meeting ends of the pipes, a 
forcing this packing into intimate contact with the surface of it 
pipes by meana of a screw chp or hinged collar, the pipe e 
CxteiQally and the packing internally having annular grooves t) 
» which respectively bed the ribs on the pipes into the groov^ 
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in the packing, and vic« versa, when the hinged collar o 
tempomrily closed round them by a screw. Thia collar ia after- 
wards letnoved and a hoop of wrought irou, slightly conical in- 
ternally, is driven on over the lead. Instead of using the lead 
alone, india-ruhber may be employed in conjunction therewith ; 
the lead packing may be made conical to correspond with the 
collai and hoop, and the annular grooves and ribs on the pipe 
ends and inside the packing, may, as described and shown by the 
drawings, be fashioned in a variety of ways. 
[Prinlod, lOd. Drawin?.] 

A.D. 1866, December 4.— N" 3181. 
HORTON, JoBHUA. — (Prouisionai prolecHoa on/y.)— This in- 
vention relates to the construction of metal pipes, which are to 
be cast hollow without the use of cores. It consists " in the 
application of the principal of centrifugal force in the formation 
or productions of tubular articles, for example, a mould of the 
exterior form of the article required ia prepared and placed 
between two centres horizontally, or so otherwise situated that 
it may be caused to revolve on its axis rapidly. The molten 
metal is introduced into the mould and the whole is caused to 
revolve rapidly, which causes the i 
the centre of revolution into the var 
mould, which become filled i 
made within the metal, the i 



netal to be projected from 
ious forms and parts of the 
ivith metal, and a hollow tube is 
a of which eorreaponds with the 
axis of revolution, the outer surface corresponding with the 
shape of the mould. When the metal is cold it can be re- 
moved by opening the mould box." 
[Printed, W, No Dmwinga.J 
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A.D. 1866, December 19.— N" 3 
HENRY, MiciiABL. — (A cemmunicationfrom Louis Coignard.)-' 
This invention relates primarily to the construction of centri- 
fuge pumps, and incidentally to the use of wrought-iron flanges 
for forming the connections with cast-iron pipes. 

These centrifugal pumps, consisting mainly of two parts, 

, comprising a revolvinff wheel divided helically by coniTjlute siriral 

vanes, and a, stationary casing surrounding it, and the general 

arrangements and constructional details, will be found more 
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itionlarly deBoribed in the volume of Abridgments especially 
devoted to that sabject. 

With respect to the wrouKht-iron movable flanges for the pipes 
and tubular connections, it la stated thej are " especially useful 
" when applied to the pipes fitted to these pumps, its it allows 
" of their turning rcadil; and being properly flexible. The raov- 
" able flanges are made of wrought iron, and they are made and 
" put into position before the pumps are cast. The sarae 
" arrangement may be adopted fur the cast metal elbow pipes or 
" bends for other pipes, especially for the Dextble pipes uted for 
" diunage purposes." 

OJ. Drawlnfti.] 
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A.D. 1741, September !t.— N° 5/ 
Creed, James. — This invention relates, first, to the 
tion of apparatiis designed for cutting sheet lead into strips 
ribbons of the different breadths required for forming leaden 
pipes of various sizes, and to the manufacture of such pipes j 
second, covering the roofs of buildings with such strips or narrow 
sheets of icad, and strips of copper or brass ; and third, to the 
construction of a force pump, adapted to act either as a common 
pump, or to raise water to any usual height, and by the aid of an 
air vessel produce a continuous flow and act as a fire engine. 

Three modifications of apparatus, adapted to the cutting of 
aheet lead into narrow parallel widths or strips for forming lead 
pipes and for other purposes, are described. The process ia 
effected either by straight knives or cutters fixed by 
otherwise a suitable distance apart according to the requi 
circumference of the pipe, in wooden or metal holders 
or the sheet metal is incised by circular cutters disposed aj 
upon an axis of wood or of iron, and moimted to rotate in suit- 
able bearings. The sheets of lead are either caused, by the aid 
of the rollers of a lead mill, to move under the cutters, or (it U 
stated) the process "may be performed by drawing such kniv^] 



^H »6 METALLIC PIPES AND TUBES. ^^H 

^^^ '* and cutters through tbe sheets of lead opened out on a plA-' T 
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for that purpose.' 
The leaden strips me brought into a tubular fortii by first 
pawing them separately between two rollers, either of wood or 
metal, one roller faavin g formed around it grooves of suitable 
shape and size, and the other roller corresponding projecting 
ridges, which fit into the groovea and press the leaden gtrip 
therein, when the rollers are set in motion, and the metal Btnp 
is parsed between them. This part of the process bends' the 
strips into a trough-like form, and they are afterwards psMcd 
between another pair of rollers, each of which is furnished, with 
semidrcular groovea, forming, when the two rollers are together, 
circular openings corresponding to the required external diameter 
of the fi.nished pipes, the circular configuration of the bore or 
internal diameter being shaped by a hell, which, whilst the 
rollers rotate, is held in a fixed position in the opening directly 
between them inside the pipe under process, the edges of the 
strip, which are brought together to form the seam, being at the 
saine time scraped fit for soldering by a tool attached to the irame 
which holds the ball. 

Strong jiipea are made from thicker strips turned up by boUow 
semicircular moulds, which are forcibly pressed togfrther on 
cyHudrical cores, the edges being scraped and then soldered. 

These pipes when used in buildings and otherwise may h« 
protected and supported by embedding them between two 
of timber, screwed or clamped togethf 
[Printed, «f. No Dranrlngg.] 
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A.D. 1/97, October 31.— N» 2196. 
BRAMAH, JoHBPH. — This invention relates primarily te- 
arrangement, construction, and general combination, of apparatus 
designed for the purpose of " retaining, clarifying, preserving and 
" drawing off," malt and other litjuors, wines, and bevert^s ; com- 
prising 1st, store and service casks; 2ad, force pump and appuf< 
tonancea; 3rd, filtering apparatus; 4th, a self-acting vent peg; 
5th, the soft metallic pipes employed and the method of making 
them; 6th, stop-cocks end appliances; and 7th, the combined 
arrangement of the whole apparatus. 

The 5th part of the invention relating to the manufsotnre of 
>ft metal pipes, consists of a machine or apparatus whereby such 
pipes may be made in a continuous length without joints, and to 
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any required size. This process is effected by pressure, which 
forces the metal in a molten state from a melting pot or chamber, 
out through an annular die or mould, laterally fixed projecting 
from the pot near to its base. Fixed in a vertical position in the 
center of the chamber is a pump barrel, wherein is nicely fitted a 
solid plunger, which is caused to move up and down by a lever 
handle above. Close to the lower end of the pump barrel, at one 
side, is fitted a valve which opens into the barrel from the melting 
pot, and directly opposite, projecting from the other side of the 
barrel, there is a tubular passage that forms a communication 
between the pump barrel and the die or mould, the internal 
surface of which is made perfectly smooth, and in size to corre- 
spond with the external diameter of the pipe about to be made. 
The bore of the pipe is formed by a solid rod or mandril rigidly 
fixed concentrically along the inside of the die, with its free end 
slightly projecting therefrom so that by this means an annular 
passage constituting the die is formed between them, and through 
this passage by the working of the pump lever, the molten 
metal is intermittently drawn from the melting pot and forced out 
in the form of a tube, the metal being chilled before it issues from 
the mouth of the die by water, which is applied to the latter 
externally. The melting pot is set over the fire of a furnace, and 
surrounded by the flues. All the parts and details of the 
apparatus are made of hard metal. 

This part of the invention, although only a subordinate feature 
of the whole, embodies the principle whereon all the subsequent 
inventions for making soft; metal pipes in continuous lengths are 
based ; but there is no clue to it in the title of the invention, and 
its existence was not discovered until after the first sheets of this 
series of Abridgments were printed. 

[Printed, Itf. 2d. Drawings. See Bepertory of Arts, vol. 9, p. S61.] 
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[The numben refer to the jMwes on which the Abridgments commence. 
The names ! jninted in Italie are those of the persons by whom the 
inventicms have been oommanicated to the Applicants for Letters Patent.] 



Alloys. See Metallic alloys^ 
combining, &c. ; also Tubes 
and pipes of copper, &c. 

Annealing tubes and metals in 
process: 

Hobson, Sylvester, and Moor- 
house, 5. 
Roose and Bichardson, 61. 
Green, 85. 
Sterling. 146. 
Hulett, 191. 
Brooman, 194. 
Weems, 269. 
Harrison, 321. 
Muntz, 379. 

Apparatus, &c. See Machines 
and apparatus, &c. 

Apparatus for cutting and 
bending skelps. See Skelps, 
&c. 

Apparatus for ornamenting and 
fluting tubes. See Orna- 
menting, &c. 

Articulated unions. See 

Couplings, &c. 

Beams. See Tubes for struc- 
tural purposes, &c. 

Bedstead tubes : 

Thompson, 18. 
Winfleld, 19. 
Church and Harlow, 34, 
Winfleld, 127. 
Hutson, 267. 
Comer, 268. 



Bedstead tubes — cont. 
Key and Potts, 281. 
Feam,286. 

Bending tubes : 

Howell, 837. 

Bish and Dredge, 260. 

Haseltine (Valentine and Bid' 

out), 304. 
Todd, 319. 

Bessemer steel, used for gun 

barrels, tubes, &c. : 

Thompson, 322. 

Beakin and Johnson, 361. 

Beakin and Johnson, 371. 

Boiler tubes and shells. '[See 

also Tubes for structural 

purposes : 

Cutler, 33. 

Cutler and Robinson, 57« 

Potts, 69. 

York, 63. 

Banister, 71. 

Prosser, 74. 

Everitt and Glydon, 80. 

Green, 86. 

Muntz, 87. 

McConnell, 89. 

Potts and Cookings, 99. 

Anger, 112. 

Johnson, 116. 

McConnell, 133. 

Longridge, 142. 

Cutler, 166. 

Whitmore, 168. 

Russell and HoweU, 169. 

Johnson {Jackson Brothers, 
Petin, Gaudet, and Company) , 
171. 

Bley,179. 

Harden, 206. 

Oram, 219. 

Newton (Daelen), 227. 

Green, 232. 
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Boiler tubes and shells — cont. 

Potts. 233. 

Howell, 237. 

Miller, 244. 

Green and Asbury, 245. 

Harlow, 260. 

McConnell, 276. 

Newman, 284. 

Crosland, 286. 

Spencer, 299. 

Newton (NicTiols), 363. 

Branch pipes and branches : 

McFarlane, 160. 

McFarlane, 174. 

Herrmann and Herrmann, 207. 

Mennons (Marifi), 230. 

Delperdan^o, 331. 

Johnson, 382. 

Brass tubes. See Tubes and 
pipes of copper^ brass, &c. 

Casting brass on iron tubes. 
See also Lining and coating, 
&c : 

Hiler, 202. 

Casting flanges to wrought- 
iron pipes : 
Anderson, 329. 

Casting pipes and tubes : 

Wilkinson, 1. 

Martin, 1. 

Bell, 6. 

Heaps, 6. 

Gethen, 14. 

Church, 15. 

Scott, 36. 

Harrison, 39. 

Stewart, 53, 65. 

Shanks, 67. 

Newton, 70. 

Cochrane and Slate, 72. 

Fairbairn and Hetherington, 81. 

Slate, 92. 

Hoby, 97. 

Hetherington, Dugdale and 
Dugdale, 102. 

Law and Inglis, 103. 

Clapham, Clapham, and Clap- 
ham, 103. 

Law and Inglis, 106. 

Coates, 108. 

Young, 109. 

Heeves and Wells, 114. 

Crossland, 120. 

Lacy, 122. 

Smith, Bessemer, and Longs- 
don, 124. 

Skidmore and Bolton, 126. 
Sherriff, 126. 



Casting pipes and tubes — cont. 

Newton, 135. 

Behn {Broton), 136. 

Elder, 136. 

Stirling, 146. 

Kinniburgh, 160. 

McFarlane, 160. 

Downie, 151. 

Stewart, 151. 

Ortet, 159. 

Daft, 161. 

Johnson {Jackson Brothers, 

Petin, Oaudet, and Company) ^ 

161. 
Estivant, 168. 
Law ana Inglis, 164. 
Kinniburgh, 166. 
Jones and Jones, 166. 
Stewart, 170. 
Johnson {Jachson Brothers, 

Petin, Oandet, and Compcmy), 

171. 
Macfarlane, 174. 
Barwell, 184. 
Parkes, 190. 
McFarlane, 190. 
Muir, 194. 
Steven. 203. 
Schmidt, 212. 
Gourlay, 223. 
Greaves, 282. 
Kinniburgh, 241. 
Johnson {ParmeUee), 246. 
Stewart, 246. 
Mitchell, 249. 
Durand, 261. 
Stewart, 267. 
Jack, 273. 
Rowan, 278. 
l^ieldandNield,282. 
Crosland- 286. 
Nield and Nield, 294. 
Law and Inglis, 296. 
Mulholland, 301. 
Stewart, 307. 
Head and Smith, 311. 
Scott, 320. 
Harrison, 821, 
Anderson, 329. 
Canham, 334. 
Johnson (Harrison, jWMor), 

340. 
Deslandes {Bertsch),^4li, 
Sumner, 357. 
Brooman {Boui), 860. 
Horton,384. 

Casting pipes and tubes tiiider 
pressure : 

Xlowan, 278. 
Casting pipes without ooires : 

Shanks, 67. 
Horton, 384. 
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Cements^ oompoBitions^ &c. for 

coating, protecting, stopping 

tubes. See also Packings, 

&c. : 

Magrath, 15. 

Hancock, 17. 

Brett. 48. 

Kenrick, 84. 

Harrison, 140. 

Jaloureau, 209. 

McDougall, 2SSL 

Warne, Fanshawe, Jaques, and 

Galpin, 228. 
Higgmbottom, 242. 
Brooman (Detaporte), 248. 
Grice, 256. 

Balaton (JSnider, Junior), 270. 
Grice, 278. 
De Wild6 {Schwarz), 299. 

Chain links ; tubes for : 
Hervey and Brown, 21. 

Chill moulds; dies and tubes 
cast in: 

Johnson {Jauikaon Brothers, 
Petim^Omtdett and Company), 
171. 

Steven, 203. 

Bioore and Moore, 236. 

Moore and Moore (JBagleton), 
286. 

Smith, 815. 

Chilling cast metal pipes : 

Church, 16. 
Young, 109. 

Chilling lead and soft metal 

pipes in process : 

SUigue, 12. 
Baadele J, 98. 

Cleaning tubes. See Finish- 
ing, &c. 

Coiled bands. See Pipes and 
tubes made, &c. 

Collapsible mandrils. See 
Mandrils, &c. 

Combining metals. See Me- 
tallic alloys. 

Compound pipes and tubes, 

coated and otherwise : 

Wyatt, 8. 
Alderson, 4. 
BeU, 5. 
Fhipson, 11. 
Magrath, 15. 



Compound pipes and tuhes^»- 
cont. 

Winfleld. 19. 

Cutler, 83. 

Thomas, 41. 

Potts, 69. 

Winfleld and Ward, 61. 

Banister, 71. 

Chatterton, 101. 

Grazebrook, 105. 

Stocker, 128. 

Murray, 182. 

Bichardton, 373. 

Eley. 179. 

Sanderson, 183. 

Johnson {SebHU), 196. 

Stocker, 198. 

Parkes, 201. 

Hiler. 202. 

Potts and Brough, 220. 

Parkes, 229. 

Potts, 288. 

Taylor, 264. 

Davey, 262. 

McConnell, 275. 

Christoph, HAwksworth, and 

Harding, 269. 
Shaw, 298. 
Chatterton, 801. 
Monckton. 308. 
Lones. 817. 
Taylor, 818. 
Atkins, 343. 
OotteriU,37S. 
Hollingdrake, 378. 

Connecting pipes and tubes, 

preparation for, &c See also 

Couplings, &c. : 

Bell, 6. 

Noble, 9. 

Perkins, 80. 

Woods, 32. 

Church and Harlow, 84. 

Scott, 85. 

Frosser and Cutler, 87. 

Prosser, 43. 

Foreman. 46. 

Brett, 48. 

Jennings, 66. 

Newton, 68. 

Burrows and Holcroft, 68. 

Poole, 64. 

Cutler, 66. 

Pirou, 69. 

Peace and Evans, 69. 

Buchanan, 71. 

Burton, 78. 

Newton, 74. 

Johnson (Le^fofMi and Boude- 

mile), 104. 
Prankham, 106. 
Coates, 108. 
Bichardson, 118. 
Miles, 119. 
Scott, 121. 
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Connecting pipes and tabea — 



cent. 



Petit, 122. 

8mithandFhillipt,12B. 

\^illmms, 126. 

Skidmore, 126. 

FiujoD.129. 

Cooper, 132. 

XUes, 1S4. 

MoDchel, 138. 

Pearce, 138. 

Stocker, 139. 

BelperdaDge, 144. 

Schwartz, 144. 

Parsons, 146. 

Spencer, 160. 

lMft,161. 

Austin, 168. 

Owrid, 172. 

Fenton, 174. 

Jones, 176. 

Greaves, 177. 

Thompson, 178. 

Kemp, 180. 

Clark, 181. 

Pearoe,187. 

Stooeham and Lees, 188. 

Brooman {Ouyet), 188. 

Devon, 189. 

Elcock, 192. 

Greene and Greene, 197. 

Gilbee, 197. 

Heap, 201. 

Clibran and Clibraa, 264. 

Wilson and Uorwood, 204. 

Hill, 205. 

Herrmann and Herrmann, 207. 

Droinet, 208. 

Jaloureao, 209. 

Luis, 210. 

Siemens, 214. 

Bammell, 216. 

Breeden, 218. 

Bedge, 218. 

Mennons (DorS), 221. 

Truss, 222. 

Wame, Fanshawe, Jaque8,and 

Galpin, 228. 
Mennons (Marie), 280. 
Truss, 234. 

Mennons (Langenard), 237. 
Johnson (Button and JBlake), 

239. 
Higginbottom, 242. 
Normandy, 244. 
Martin, 247. 

Brooman (Delaporte), 248. 
Brooman (Farjon), 260. 
Greaves, 262. 
Taylor, 264. 
Normandy, 254. 
Maclaren, 257. 
Scott, 258. 

Mennons (LavriV), 259. 
Harlow, 260. 
Lesourd (Lemoine), 268. 
Taylor, 266, 



Connecting pipes and tubes — 
eont. 

LivesQT, 266. 

Jchnatm (Harriitm), 868. 

Hu^ies,27S. 

Goyet, 275. 

Be rf ormandy, 276. 

Clark (Bobbins, Keam, and 

Cauf),2»l. 
Riddell.290. 
Gore, 296. 
Spencer, 299. 
MolhoUand, SOL 
Cameron and Johnatoo, 906. 
Bammell, 811. 
Newton ( WdUlet, Waielet, and 

Lacotte),9\Z. 
Brooman (Broeard and Hunni^ 

ball), 517. 
Pierce, 329. 
McClareu, 330. 
Belperdaoge, 381. 
Jolmson, 332. 
Cotterill, 333. 

Abel (Biehter and Botek), 86S. 
Austin, 364. 
Muntz, 367. 
Brotherton, 369. 
Medcalf and Nicholls, 372. 
Little, 375. 

Abel (Biehter and Bozek), 375. 
Truss, 381. 
Fargon,38S. 
Henry (Coignard), 384. 

Contractible and expansible 

dies. See also Dies, &c. : 

Winfield and Ward, 61. 
Hickman, 78. 
Gardiner, 85. 
Brooman, 100. 
Harding, 310. 

Contractible pipe patterns : 
Stewart, 267. 

Cooling mandrils and dies : 

Weems, 90. 

Russell, 195. 

Gibson and Ellis, 365. 

Cooling metal moulds : 

Young, 109. 

Johnson {Jackson Brothers, 

Petin, Oaudet, and Com" 

pany), 171. 
Sumner, 357. 

Copper pipes and tubes. See 
Tubes and pipes of. &c. 

Core bars and cores. See also 

Expansible, &c. : 

Wilkinson, 1. 
Gethen, 14. 
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Core bars and cores — cont. 
Bessemer, 61. 
Stewart, 65. 
Newton, 70. 
Perkins, 87. 
Slate, 92. 

Clapham, Clapham, and Clan- 
ham, 108. 
Jaw and Inglis, 106. 
Maclaren, 113. 
Page, 142. 
Kinniburgh, 180. 
McFarlane, 150. 
Kinniburgh, 165. 
Jones and Jones, 166. 
Stewart, 170. 
Macfarlane, 174. 
Barwell, 184. 
McFarlane, 190. 
Steven, 199. 

Brooman (Ziebaut and Bgrot)» 
203. '* 

Steven, 203. 
Walker, 207. 
Schmidt, 211. 

Clarke, 215. 

Gourlay, 223. 

Newton [Adams), 224. 

Wight, 227. 

Greaves, 232. 

Cochrane, 234. 

Johnson {ParmeUee), 245. 

Stewart, 246. 

Mitchen,249. 

Gibson, KJnighton, end Knigh- 
ton, 255. 

Durand, 261. 

Stewart, 267. 

Jack, 273. 

Clarke, 276. 

Nield and Nield, 282. 

Wright {Hain9teorth), 202. 

Hainswortb, 293. 

Thompson, 293. 

Nield and Nield, 294. 

Glydon, 302. 

Stewart, 307. 

Hartley, 330. 

Canham, 334. 

Law and Bennet, 338. 

Johnson (Harrison, junior), 
340. 

Gibb, 356. 

Brooman {Bou4), 360. 

Corrugated tubes. See also 
OrDamenting, &c. : 

B^mond, 111. 
If cGaffln, 123. 
Haggett, 219. 

Couplings, unions, and con- 
nections; rigid, flexible, and 
articulated : 

Noble, 9. 
P&rkuis,80. 
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Couplings, unions, and con- 
nections — cont. 
Woods, 82. 
Scott, 85. 

Pressor and Cutler, 37. 
Jennings, 56. 
Newton, 58. 

Burrows and Holcroft, 63. 
Poole, 64. 

Peace and Evans, 69. 
Bucnanan, 71. 
Burton, 73. 
Newton, 74. 

Johnson {Lqforeat and JBoude' 

^ vtlle), 104. 

Coates, 108. 

Eichardson, 118. 

Miles, 119. 

Scott, 121. 

Smith and Phillips, 125. 

Stocker, 128. 

Farjon, 129. 

Cooper, 132. 

Miles, 134. 

Mouchel, 138. 

Stocker, 139. 

Mperdange, 144. 

Parsons, 145. 

Spencer, 160. 

Guyet, 162. 

Austin, 168. 

Owrid, 172. 

Fenton. 174. 

Jones, 176. 

Greaves, 177. 

Thompson, 178. 

Kemp, 180. 

Clark, 181. 

Pearce, 187. 

Stoneham and Lees, 188. 

Brooman (Guyet), 188. 

Devon, 189. 

Hulett, 191. 

Greene and Greene, 197. 

Gilbee, 197. 

Heap, 201. 

Clibran and Clibran. 204. 

Hill, 206. 

Herrmann and Herrmann. 207. 

Jaloureau, 209. 

Luis, 210. 

Siemens, 214. 

ColHer and Collier, 215. 

Breeden, 218. 

Ridge, 218. 

Mennons (DorS), 221. 

Truss, 222. 

Mennons (Marie), 230. 

J<*J«>n (Button and Blake), 

Higginbottom, 242. 
Normandy, 244. 
Martin, 247. 

Brooman (Belaporte), 248. 
Brooman (Fofion), 250. 
Normandy, 254. 
Mennons (Lavril), 259. 
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Gotipliiigs, tmioiis, tod cod- 

nectiona — oomt. 

Leaourd (Lemaims), MS. 

Urtaey,2M, 

Gujei,f75. 

De xCormandr, tTC 

Clark {Bob&im*, Xmm, and 

Ca$e),vn. 
Gore, 296. 
Malbonaiid, SOL 
Gamenm and Johnston, M6. 
Pierce. 3». 
Johnson, 3S2. 

Abel {{JUdOer amd Bosek),9es. 
Aostin, 3M. 
Mtuitz, 867. 
Brotherton, 800. 
Xitchell, 870. 

Medcalf and NicfaoUs, 872. 
TiTiM,381. 
Far^n, S83. 
Henry {Coiffnard),X^ 

Cross cutting and trimming 

tubes, apparatus for : 

8elby,42. 

Proaser, 48. 

Rosaell, 206. 

Heap. 260. 

TiiMaud,287. 

Barraclongh. 201. 

Wolstenholme, 826. 

G^e (Chartisz), 326. 

Mountford and Worroll. 337. 

McNally. 338. 

Taylor, 341. 

Messenger. 344. 

Baraffwanath (BaragwatuUh 

ami Van Wisker), 352. 
I9^ewton (Nicholt), 368. 
Grimshaw, 356. 
Wolstenholme and Pendlebury. 

860. 
Parkes. 377. 
Chatwin. 379. 
Thomson {Thomcu and Somer- 

mile), 383. 

Curtains, tubular metal rods 

and poles fox : 

Bourne and Davis. 268. • 
Kay and Potts. 281. 

Dies, rollers, and apparatus for 
drawing, reducing, shaping, 
welding, and working pipes 
and tubes. See also Machines 
and apparatus for welding 
tubes; also Machines and 
apparatus for drawing, roll- 
ing, elongating, &c. : 

Creed, 385 (Appendix), 
Martin, 1. 



Diesy ro]len» &e.— «niI. 

Harvey and Brown, 2L 

Church and Hariov, Si. 

Band, 86. 

Booae,88. 

Hardy. 80. 

Proaser,48. 

Brett, 46. 

Church. 52. 

Booae.54. 

Cutler and Sobinaon, 07. 

Booae and BidiardLnn, CL 

Winfield and Ward, 8L 

York, 68. 

Catler, 66. 

Chameroy.76w 

Attwood. 77. 

Ritchie, 77. 

Hickman, 78. 

B6mond.82. 

Green, 85. 

Gardiner. 85. 

Beas^y, 88. 

Feam. 91. 

Selby. 08. 

Profl8er.94. 

Boose. 96. 

Potts and CockingR, 99. 

Brooman. 100. 

Johnson, 100. 

Bnasell. 106. 

Cooper, 114. 

Bolton and Bolton, 118. 

Beeves and Wells, 121. 

niffe, 135. 

Brooman. 148. 

Pritchard. 146. 

Wilkes, 147. 

Potts. 154. 

Brooman, 155. 

Bossell and Howell, 163. 

Fox, 166. 

Speed and BaUey, 100. 

Brooks. 180. 

Ralph and Ralph, 182. 

Brooman, 185. 

Parkes, 190. 

Brooman. 194. 

Russell. 217. 

Potts and Broufi^ 220. 

Parkes, 225. 

Newton (Daelen), 2Sfr, 

Parkes. 225. 

Lauth. 230. 

Moore and Moore, 236. 

Moore and Moore {JBagleton), 

236. 
Lea. 236. 

Fuller and Davidson, 288. 
Bamsley, 242. 
Wilson, 260. 
Hughes (Kesaeler), 868. 
Durand, 261. ^ 
Bourne, 265. 
Weems, 269. 
Russell and Biowii, BSTU 
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Dies, iDllers, &c. — cont, 

Ohristoph, Hawksworth, and 

Harding, 277. 
Bose. 279. 
FewtriU. 280. 
Newman, 284. 
Dixon, 285. 

Brown and Brown, 286. 
Laveissier^, 288. 
Christoph, Hawksworfii, and 

Harding, 289. 
Hughes, 295. 
Thompson, 296. 
Thompson, 306. 
Harding, 310. 
Hennons (Lacroia:), 312. 
Smith, 315. 

Henry (G«« Wry), 316. 
Mennons (Lacroix), 322. 
Thompson, 322. 
Tipper, 34S. 
Brown, 345. 
Harding, 346. 
Muntz, 353. 
B,ickett,354. 

Bonneville (Duboisson), 358. 
Webb, 359. 

Bakewell (Seaman), S61. 
Gibson and Ellis, 865. 
Muntz. 379. 

Drawbench, compound : 

Bamsley, 242. 
Barnsley, 243. 

Drawbenches. See Machines 
and apparatus^ &c. 

Drawing plated tubes : 
Martin, 1. 

Drawing tubes. See Machines 
and apparatus^ &c. ; also 
Dies, rollers, &c. 

Drilling ingots preparatory to 
punching : 

Deakin and Johnson, 337. 

Drying cores and moulds : 

Cochrane and Slate, 72. 

Crossland, 120. 

Holmes and Hollinshead, 200. 

Schmidt, 212. 

Deslandes (Bertsch), 340. 

Oockrane, 361. 

Elbows, tees, and crosses. See 

also Gas pipes and fittings : 

Hancock, 17. 
Stocker, 139. 
Macfiurlane^ 174. 
McParlane, 190. 



Elbows, tees, and crossea — 
cont, 

Elcock, 192. 
Normandy, 244. 
Bish and Dredfce, 260. 
Shipton and Mitchell, 327. 
Hartley, 286. 
Munt?, 367. 
Brotherton, 369. 
Mitchell, 370. 

Electro deposition, tubes made 

and coated by : 

Jones, 29. 
. Cutler, 66. 
Parkes, 68. 
Broomau {Liebcmt and Egrot), 

203. 
Potts, 233. 
Weems, 269. 
Brooman (Bemabd), 382. 

Exhausting air from pipe 

moulds : 

Johnson {Harrison, junior), 
840. 

Expanding and revolving dies : 

Winfield and Ward, 61. 
Hickman, 78. 
Gardiner, 85. 
Brooman, 100. 
Potts, 154. 
Harding, 310. 

Expanding tubes : 

Muntz, 87. 
Russell, 108. 
Muntz, 353. 
Webb, 359. 
Plant, 370. 
Muntz, 379. 

Expansible and collapsible core 

bars : 

Perkins, 87. 

Slate, 92. 

Law and Inglis, 106. 

Biichardson, 118. 

Page, 142. 

Kinniburgh, 160. 

Elinniburgh, 166. 

Jones and Jones, 166. 

Walker, 207. 

Schmidt, 211. 

Clarke, 216. 

Wight, 227. 

Cochrane, 234. 

Stewart, 246. 

Gibson, Knighton, and 

Knighton, 255. 
Mennons {La/oril) , 259. 
Clarke, 276. 
Nield and Nield, 294. 
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Expanding and collap&dble core 

bars — cont. 
Glydon, 802. 
Scott, 320. 
Hartley, 8S0. 

Expansion joints and 

couplings : 

Perkins, 30. 
Scott, 35. 

Burrows and Holcroft, 68. 
Peace and Evans, 69. 
Prankham, 105. 
Scott, 121. 
Stewart, 151. 
Jones, 176. 
Greaves, 252. 
MulhoUand. 301. 
Newton ( Watelet, Watelet, aitd 
LacoUe), 818. 

Ferreine^ pipes and tubes made 
of: 

Ortet, 159. 

Finishing, polishing, cleaning, 
scraping, and shaving tubes 
and pipes : 

Royl, 20. 

Cutler, 83. 

Prosser and Cutler, 37. 

Selbv, 42. 

Boyle, 43. 

Prosser, 43. 

Whitehouse, 46. 

Winfleld and Ward, 6L 

Gillott and Morrison, 62. 

Banister, 71. 

Green, 85. 

Muntz, 87. 

Brooman, 100. 

Potts. 107. 

Winfleld, 127. 

Wharton, 141. 

Potts, 164. 

Potts, 186. 

Lauth, 280. 

Greaves, 282. 

Lauth, 289. 

Newton (Richard)^ 247. 

Bourne, 265. 

Dyson, 284. 

Shipton and Mitchell, 827. 

Allcock, 885. 

HuKhes, 847. 

Wolstenholme and Pendlebury, 

878. 
Brooman {Bema^i), 882. 

Flexible metal tubes : 
Webster, 152. 

Fluting tubes. See Oma- 
menting, &c. 



Fluxes used in the manufacture 

of tubes and pipes : 

Russell, 179. 
Parkes, 190. 
Hiler, 202. 
Monckton, 303. 

Forming enlargements on 
tubes: 

Bitchie, 77. 

Fractured pipes. See Uniting, 
&c. 

Furnaces. See Heating skelps, 
&c. 

Fusible mandrils. See also 

Mandrils, &c. : 

Newton (Brooks), 376. 
Galvanizing tubes. See also 

Lining and coating, &c. : 

Thomas, 41. 
Gardener, 85. 
Burke and Stocker, 123. 
McGaffin, 123. 
Stocker, 128. 
Harrison, 140. 
Potts, 186. 
Speed, 228. 
Taylor, 241. 

Gas, heat from, used in welding 
tubes : 

Bussell, 217. 
Gas tubes and tubular fittings : 

Phipson, 11. 

Bussell, 18. 

Bussell, 26. 

Stocker, 27. 

Poole, 64. 

Stocker, 128. 

Stocker, 189. 

Macfarlane, 174. 

Thompson, 178. 

Kemp, 180. 

Hulett, 191. 

Clibran and Clibran, 204. 

Breeden, 218. 

Smith, 284. 

Normandy, 244. 

Shipton and Mitchell, 327. 

Brotherton,369. 

Mitchell, 370. 

Gauze. See Pipes of metallic 
gauze, &c. 

Graphite used in composition 
for protecting tubes : 

Balston {Snidert Junior), 270, 
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Grooved and other rollers. See 
Dies, rollers, &c. 

Hammering, drawing out tubes 
by: 

Estivant, 111. 
Anger, 112. 
Newton, 148. 

Hammering and swaging tubu- 
lar ingots : 

Deaking and Johnson, 362. 

Hardening tubes : 

Fox, 167. 

Spencer and Cook, 265. 

Heated moulds, tbe use of : 

Einnibui^h, 241. 

Heating tubes and skelps, 

method of and furnaces for : 

Osbom, 7. 
Whitehouse, 16. 
aoyl, 20. 
Selby,42. 
Boyle, 43. 
Pressor, 43. 
Bussell, 49. 
Iloose, 54. 
Walker, 83. 
Banister, 83. 
Pritchard, 146. 
Cutler, 166. 
Fox, 167. 
Bussell, 179. 
Muntz, 183. 
Bussell,210. 
Dixon, 285. 
Fisher, 324. 
Pritchard, 340. 

Hollow axles and bushes, cast 
and wrought : 

McConnell, 89. 

Johnson (Jackson, Brothers, 
Petin, Gaudet, and Com' 
pany), 161. 

Johnson {Jackson, Brothers, 
Petin, Oaudet, and Com- 
pany), 171. 

Miintz, 183. 

Stocker, 198. 

Steven, 203. 

De Boussois, 240. 

Hollow beams, rails, &c. See 
Tubes for structural, &c. 

Hoop iron rolled for tubes. 
See Tubes made of, &c. 



Increasing the surface of tubes 
for heating and other pur- 
poses : 

Schwartz, 144. 
Eley, 179. 
Oram, 219. 
Green, 232. 
Taylor, 254. 

Indenting tubes. See also 

Ornamenting, &c. : 

Webster, 152. 

Bayliss, 157. 

Oram, 219. 

Green, 232. 

Green and Asbury, 245. 

Ingots. See Tubular ingots. 

Iron and steel pipes and tubes, 
cast and wrought. See Cast- 
ing pipes, &c. ; Skelps, &c. ; 
Welded, &c. ; Machmes and 
apparatus for welding, &c. ; 
Machines and apparatus for 
drawing, rolling, elongating, 
&c. ; Dies, rollers, &c. 

Jointing pipes and tubes. See 
Connecting, &c. 

Lead cores : 

Brooman {Liebaut and JEgrot), 
208. 

Lead pipes made from skelps ; 
the seams soldered : 
Greed, 385 (Appendix), 

Lead and soft metal pipes made 

from tubular ingots drawn or 

pressed : 

Wilkinson, 2. 
Alderson, 2. 
Shaw, 298. 
Newton (Hamon), 300. 

Lead, soft, and other metal 
pipes made in continuous 
length : 

Bramah, 386 (Appendix). 
Burr, 12. 
Hague, 12. 
Ellis and Burr, 22. 
Hanson and Hanson, 23. 
Band, 36, 
Newton, 60. 
C^ardiner, 86. 
Weems, 90. 
Baddeley, 98. 
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Ltad, soft, and other metal 

pipes — eont. 
Davis, 110. 

Anthony and Chafe, 119. 
Pattinson, 131. 
Johnson (Sebille), 190. 
Bennett, 261. 
Johnson (Sebille), 281. 
Jones, 292. 
Stuttle, 366. 

Lining, coating, covering tubes 

and pipes : 

Phipson, 11. 

Magrath, 15. 

Potts, 69. 

Parkes, 68. 

Banister, 71. 

Everitt and Glydon, 80. 

Kenrick, 84. 

Chatterton, 101. 

Winfleld. 127. 

Chameroy, 130. 

Atkinson, li65. 

Bichardson, 178. 

Hiler, 202. 

McDougall, 222. 

Speed, 228. 

Potts, 233. 

Bennett, 26L 

Davey, 262. 

Balston {Snider, junior), 370< 

McConnell, 276. 

Chatterton, 301. 

Sinibaldi, 308. 

Lones, 317. 

Taylor, 8ia 

Leahy, 331. 

Atkins, 343. 

Lining lead pipes with tin and 

otherwise : 

Alderson, 4. 
Ellis and Burr, 22. 
Davis, 110. 

Johnson (Sebille), 196. 
Bennett, 261. 
Johnson {SebiUe), 281. 
Shaw, 298. 
Newton {Hamon), 300. 

Lining metal pipes with porce- 
lain, glass, wood, &c. : 

Bell, 5. 
Winfleld, 19. 
Smith, 61. 
Palmer, 55. 
Cutler, 66. 

Cochrane and Slate, 72. 
Kenrick, 84. 
Grazebrook, 105. 
Davis, 110. 

Loosening mandrils and cores. 

See Withdrawing, &c. 



Machines and apparatus £ar 
cutting, preparing, bending, 
and working skelps. See 
also Dies, rouers, &c.: 

Creed, 885 (Appendix), 

Wvatt, 3. 

OsDorn, 7. 

Chabannes, 10. 

Bussell, 13. 

Hancock, 17. 

Boyl, 20. 

Harvey and Brown, 21. 

Bussell, 22. 

Prosser, 27. 

Cutler. 83. 

Bussell and Whitehouae, 84. 

Prosser and Cutler, 87. 

Hardy, 39. 

Selby, 42. 

Boyle, 43. 

Poreman, 45. 

Hardy, 47. 

Brett, 48. 

Bussell, 40. 

Church, 52. 

Boose, 64. 

Cutler and Bobinson, 57. 

Taylor, 60. 

Winfleld and Ward, 61. 

Cutler, 66. 

Cochrane and Slate, 72. 

Prosser, 74. 

Deakin, 79. 

Walker, 83. 

Selby, 93. 

Boose, 96. 

Potts, 107. 

Wharton. 141. 

Marshall, 148. 

Cutler, 166. 

Kerta (Webster), ISS. 

Bussell and Howell, 168. 

Wright, 168. 

Bussell and Howell, 160. 

Hiokman and Hlokman, 170. 

Bussell, 179. 

Muntz, 183. 

Potts, 186. 

Walker, 198. 

Peters, 213. 

Parkes, 226. 

Lea, 236. 

Bamsley, 243. 

Comer, 263. 

Jesson, Batson» "SLowe, and 

Boberts, 272. 
Hulse and Haines, 291. 
Potts and Key, 296. 
Hingley, 343. 
Plant, 370. 

Machines and apparatus for 
drawing and rolling tubea. 
See Dies, rollers^ &c. ; Ma« 
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chines and spparahis for 
drawing, rolling, dongating, 
&c. ; Machines and appa- 
ratus for welding, &c. 

Machines and apparatus for 
drawing, rolling, elongating, 
and reducing tuhular ingots 
of copper, iron, stee^ and 
other metals and alloys : 

Wilkinson, 2. 

Alderson, 4. 

Green, 24. 

Smedley,28. 

Siooker, 29. 

Green, 81. , 

Roose and Bichardson, 61. 

York, 68. 

Cutler, 66. 

Ghameroy, 78. 

Ritchie, 77. 

Muntz, 87. 

Seaton, M. 

Potts and Cookings, 99. 

Brooman, 100. 

Keats, 101. 

Russell, 108. 

Anger, 118. 

Stirling, 116. 

Selby,115. 

Newman, 117. 

Stirling, 181. 

niffe, 135. 

Wharton, 141. 

Wilkes, 14(r. 

Wilkes, 168. 

Brooman, 165. 

Speed and Bailey, 169. 

Balph and Bolph, 182. 

Brooman, 186. 

Beooman, 194b 

Farkes, 201. 

Farkes, 226. 

Parkes,229. 

De Boissois, 240. 

Christoph, Ha^swoitlv and 

Harding, 264. 
Bourne, 266. 
Fewtrell, 280. 
Layeis8i6r6« 288. 
Thompson, 296. 
Thompson, 306. 
Bamsley, 324, 
Brown, 88S. 
Tipper, 342. 

Deakin and Johnson, 848. 
Mantz»388» 
Gibson and Elli8>86S. 
Muntz, 379. 

MacAiineB and appanrtcu fbr 
making lead and soft metal 
pipes in continuous lengths. 
iSee Lead, sofl^ and ather^&c. 



Machinea and apparatus foe 
rolling tubes. See ]Kes« 
rollers, &c. ; Machines for 
welding tubes, &c.; Ma- 
chines and apparatus for 
drawing, rolling, &c. 

Machines and apparatus for 
welding tubes and g«n 
barrels : 

Bentham, 3. 

Osborn, 8, 10. 

Russell, 13. 

Whitehouso. 16, 

Royl,»20. 

Russell, 22. 

Frosser, 27. 

Cutler, 33. 

Russell and Whitehouaeii 84. 

Roose, 38. 

Hardy, 39. 

Russell and Russell* 40. 

Selbv. 42. 

Royle, 43. 

Frosser, 43. 

Whitehouse, 46. 

Hardy, 47, 

Russell, 49. 

Church, 62. 

Roose, 64. 

Cutler and Robinson, 67.- 

Deakin, 79. 

Walker, 83. 

Beasley, 88. 

Roose, 96. 

Madeley, 112. 

Childs,129. 

Wharton, 141. 

Fritchard. 146. 

Russell and Howell, 168;. 

Rnsselland Howd^ 109.. 

Russell, 179. 

Brooks, 180. 

Mtmtz, 183. . 

Russell, 196. 

Stocker, 198. 

Russell, 210. 

Feters, 218. 

Dixon and Eishfir« 21S. 

Russell, 217. 

Lea, 236. 

Bamsl^, 242. 

Bamsley, 243. 

Hughes \Ke98»leT)tV^ 

Jesson, Batson. mooreu and 

Roberts, 272. 
Rose, 279. 
Dizon, 286. 
Fisher, 824. 
Fritchard, 340. 
Hughes, 347. 

Bonneyille (2>iidM£itoi»},S68. 
RQiideU»874. 
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Malleable cast iron tubes : 
Btocker, 29. 

Mandrils ; collapsible : 

Pro8ser,48. 

Bish and Dredge, 260. 

Mandrils fusible. See Fusible 
mandrils. 

Mandrils of various make and 
form, used in drawing, roll- 
ing, and welding tubes : 

Martin, 1. 

Wilkinson, 2. 

Wyatt, 3. 

Bentham, 3. 

Osbom, 8, 10. 

Phipaon, 11. 

Russell, 18. 

BrddenbaclLlO. 
' Harvey and Brown, 21. 

Hanson and Hanson, 23. 

Green, 24. 

Prosser, 27. 

Bmedley, 28. 

Green, 31. 

Cutler, 33. 

Russell and Wbitehoose, 34. 

Boose, 38. 

Russell and Russell, 40. 

Selby, 42. 

Prosser, 43. 

Hardy, 47. 

Brett, 48. 

Russell, 49. 

Newton, 60. 

Church, 62. 

Roose, 54. 

Cutler and Robinson, 67. 

Potts, 69. 

Taylor, 60. 

Rdose and Richardson, 61. 

Winfield and Ward, 61. 

York, 63. 

Chameroy, 76. 

Attwood, 77. 

Hickman, 78. 

R^mond, 82. 

Walker, 83. 

Muntz, 87. 

Beasley, 88. 

McConnell, 89. 

Weems, 90. 

Peam, 91. 

Burr, 92. 

Prosser, 94. 

Seaton, 94. 

Dum6ry, 95. 

Roose, 96. 

Keats, 101. 

Davis, 110. 

Anger, 112. 

Stirling, 115. 

Selby; 116. 

Burke and Stocker, 123. 



Mandrils of various make and 
form, &c. — cont, 

Stirling, 131. 

Dechanet and Sisco* 187. 

Wilkes, 147, 163. 

Cutler. 166. 

RusseU and Howell, 168. 

Wright, 168. 

Speed and Bailey, 169. 

Russell, 179. 

Ralph and Ralph, 182. 

Brooman, 186. 

Potts, 186. 

Brooman,ll94. 

Peters, 213. 

Parkes, 225. 

Clark {Forbes and ChaUeton), 

238. 
Huffhes {Kesselerh 262. 
Bisn and Dredge, 260. 
Durand, 261. 
Christoph, Hawksworth, and 

Harding, 264. 
Grice,256. 

Hulse and Haines, 291. 
Lones, 317. 
Brown, 326. 
Brown, 346. 
Harding, 346. 
Deakin and Johnson, 848. 
Muntz, 379. 

Manganese, used in copper 
alloys : 

Parkes and Parkes, 198. 

Masts, tubular. See also Tubes 
for structural, &c. : 
Bill, 18. 

Metallic alloys, and combining 
metals for making tubes : 

Cutler, 26. 

Stocker, 29. 

Potts, 69. 

Parkes, 68. 

Muntz, 87. 

Chameroy, 98. 

Bahn,184. 

Everitt, 192. 

Pftrkes and Parkes, 193. 

Metallic alloys, tubes of. See 
Tubes ana pipes of copper, 
brass, &c. 

Models for casting pipes. See 
Pipe models ana patterns. 

Moulding and casting appa- 
ratus: 

Gethen, 14. 
Church, 16. 
Harrison, 89. 
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Moulding and casting appa- 
ratus — cont, 
Stewart, 53, 65 
Newton, 70. 
Law and Inglis, 103. 
Maclaren, 113. 
Reeves and Wells, 114. 
Crossland, 120. 
Sherriff, 126. 
Newton, 135. 
Behn {Brown), 136. 
Elder, 136. 
Page, 142. 
Kinnlburgh, 150. 
Downie, 151. 
Johnson {Jackson '^Srothers, 

Petin, Oaudet, and Com' 

pany)t 161. 
Law and Inglis, 164. 
Jones and Jones, 166. 
Stewart, 170. 
McFarlane, 174. 
Macfarlane, 190. 
Steven, 203. 
Schmidt, 212. 
Gourlay, 223. 
Newton {Adams), 224. 
Johnson {Parmellee), 246. 
Stewart^ 246. 
Mitchell, 249. 
Stewart, 267. 
Rowan, 278. 
Nield and Nield, 282. 
Wright {Hainsworth), 292. 
Thompson. 293. 
Law and Inglis, 296. 
Stewart, 307. 
Head and Smith, 311. 
Barr, 319. 
Canham, 334. 
Stewart, 335. 
Hartley, 336. 
Law and Bennet, 338. 
Deslandes {Bertsch), 349. 
Gibb, 356. 
Poster and Hollinrake, 363. 

Mould and core boxes : 

Clapham, Olapham, and Clap* 

ham, 103. 
Greaves, 232. 
MitcheU, 249. 

Wright (Bainsworth), 292. 
Haihsworth, 293. 
Canham, 334. 

Moulds for casting pipes and 

ingots ; sand, metal^ and 

otherwise ; 

Wilkinson, 1. 
Alderson, 4. 
Heaps, 6. 
Church, 15. 
Breidenbach, 19. 
Jones, 29. 
Harrison, 89. 

M.P. 



Moulds for casting pipes and 

ingots — cont. 
Stewart, 53. 
Stewart, 65. 
Shanks, 67. 
Newton, 70. 
Cochrane and Slate, 72. 
Pairbairn and Hetherington,81. 
Hoby, 97. 
Hetherington, DugdaJe, and 

Dugdale, 102. 
Law and Inglis, 103. 
Young, 109. 
Maclaren, 113. 
Reeves and Wells, 114. 
Smith, Bessemer, and Longs- 
don, 124. 
Sherrifif, 126. 
Newton, 135. 
Behn {Brown), 136. 
Elder, 136. 
Page, 142. 
Stirling. 146. 
Downie, 151. 
Johnson {Jackson Brothers, 

Petin, Oaudet, and Com' 

pany), 161. 
Estivant, 163. 
Law and Inglis, 164. 
Jones and Jones, 166. 
Johnson (Jackson Brothers, 

Petin, Gaudet, and Com- 

lany), 171. 

CcParlane, 174. 
Barwell, 184. 
Macfarlane, 190. 
' Holmes and Hollinshcad, 200. 
Schmidt, 212. 
Greaves, 232. 
Moore and Moore {JSagleton), 

236. 
Kinnlburgh, 241. 
Nield and Nield, 282. 
Smith, 315. 
Barr, 319. 
Scott, 320. 
Robinson, 323. 
Hartley, 336. t 
Law and Bennet, 338. 
Tipijer, 342. 
Robinson, 345. 
Deslandes {Bertsch), 349. 
Sumner, 357. 
Brooman {BoiU), 360. 
Poster and HoUinrake, 363. 

Nut blanks. See Tubes for. 
Ornamenting tubes^ and appa- 
ratus for : 

Prosser and Cutler, 37. 

Palmer, 55. 

Winfield and Ward, 61. 

Gillott and Morrison, 62. 

Hickman, 78. 

Deakin, 79, 

Peam, 91. 

c c 
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Ornamenting tubes — cont, 

Bolton and lioltOD, 118. 
Smith, JJosj>eiuer, and Longs- 
don. 121. 
Gonnne and Bcaugrand, 145. 
Polt>. 15 L 
Hattou. 15«'.. 
BayliM, 157. 
Gcyelin, 23.'J. 
Smith. 23 i. 
Walker, 251. 
Griee, 256. 
Hutson, 257. 
Bourne and Davi^, 25S. 
Comer, 2H3. 
Weems, 2tW. 
Griee, 278. 
Key and Potts, i6l. 
Feani, 28rt. 
Hughes, 2l»5. 
Potts and Ki-v, 288. 
Sinibaldi, 308. 
Leahy, 331. 
Burt, 332. 
Atkins, 343. 
Uughcs, 381. 

Packing and packings for pipe 

joints and connections. See 

also Cements, &c. : 

Perkins, 30. 

Scott, 35. 

Jennings, 50. 

Newton, 58. 

Poole, 64. 

Peace and Evans, 09. 

Buchanan, 71. 

Burton, 73. 

Newton, 74. 

Johnson {Laforest and Boude- 

ville), 104. 
Frankham, 105. 
Coates, 108. 
Miles, 119. 
Scott, 121. 
Petit, 122. 

Smith and Phillips, 125. 
Williams, 120. 
Skidmore and Bolton« 126. 
Pearce, 138. 
Delpcrdange, 141. 
Parsons, 145. 
Austin, 168. 
Owrid, 172. 

Stoueham and Lees, 188. 
Brooman {Guyef), 188. 
Gilbee, 197. 

Herrmann and Herrmann, 207. 
Droinot, 2u8. 
Jaloureau, 209. 
Rammell, 21H. 
Ridge, 218. 
Truss, 222. 
Wame, Fanshawe, Jaques, and 

Galpiii, 223. 
Truss, 234. 



Packing, &c, — cont, 

Mennons (Lang&Hord), 867. 
Higginbottom, 242. 
Normandy, 244. 
Martin, 247. 

Brooman {DelaporU), 246. 
Brooman {Farjon), 200. 
I Normandy, 254. 

Maclaren, 257. 
Mennons {LawrU). 269. 
Lesourd (Lemoineu 268. 
Taylor, 266. 
Livesey, 260. 

Johnson (ffarriton), 208. 
Guj-et, 275. 
De Normandy, 276. 
Clark (Mobbins, Kean, mi 

Case), 287. 
Riddel], 290. 
Gore, 296. 
Mulholland, 301. 
Newton {WateUt, WaUht^and 

Lacotte), SIS, 
Brooman {Brocard and ffunni- 

baU), 317. 
Pierce, 329. 
McLaren, 330. 
Gotterill, 333. 

Abel (Bichter and Bogek)^ 368. 
Austin, 364. 
Cotterill, 368. 
Medcalf and Nioholls, 871. 
Abel {Bichter and Boeek), 876. 
Truss, 381. 
Fargon, 883. 

Patterns and models for pipe 
casting. See also Con- 
tractible pipe models : 

Stewart, 68, 65. 

NcMrton, 70. 

Fairbaim and Hetheriiigton,81. 

Hetherington, Dugdale^ and 

DugdaJe, 102. 
Law and Inglig, 108. 
Downie, 151. 
Mac£arlane, 174. 
MoFarlane, 190. 
Steven, 203. 
Stewart, 267. 
Head and Smith, 811. 
Stewart, 380. 
Foster and Hollinrake. 8681 

Phosphorus, used in copper 
alloys: 

Parkes and Parkes, 198. 

Pipes and tubes are okwsified 
or referred to under the fol- 
lowing headings, via. s-^Bed- 
stead tubes; BoUer tubes and 
sheJls; Brass tubee; Com- 
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pound pipesy &c. ; Copper 
pipes and tubes ; Flexible 
metal tubes ; Gas tubes, &c.; 
Hollow axles; Iron and 
steel tubes and pipes, cast 
and wrought ; Lead and soft 
metal tubes and pipes ; Mal- 
leable cast^ron tubes; Masts^ 
tubular; Omamentinff, &c., 
tubes; Tmes and tubes of 
coiled banas^ &c. ; Pipes and 
tubes of metallic gauze ; 
Pneumatic tubes ; IVinting 
rollers, tubes for; Sheet 
metal tubes; Steel tubes; 
Taper and tapering tubes ; 
Tin tubes; Tmned, copper, 
lead, and other tubc^ ; Tubes 
and pipes of copper, brass, 
and metallic alloys; Tubes 
for nut blanks ; Tiibes made 
lirom scrap ; Tubes made from 
dag: Tubes for structural 
purposes; Tubes for tele- 
gpnphy ; TTubes for telescopes ; 
¥afieB varying in thickness, 
&c. ; Tubes for umbrellas; 
Tabular beams and girders ; 
Tubular ingots, &c. ; Twisted 
tubes, &c. ; Water-spouts, 
gutters, and pipes ; Zinc 
pipes and tubes. 

^pes and tubes of coiled bands, 

bars, wire, &c. : 

Bentham, S. 

Osbom, 10. 

Hsnoook, 17. 

Bflasl^,88. 

Burke and Stocker, 123. 

Ohilds, 129. 

Pieanon, 181. 

Murray, 132. 

Deohanet and Sisoo, 187. 

Bjurrison, 140. 

Solhwurt2|14i. 

Bro6k8»180. 

BpeeOis. 

G^Wi,2S8. 

Daveiy^2e2. 

yearB,S86. 
SliiibaldLsOS. 
Bendelt 874. 
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Pipes and tubes of metallic 
gauze, cemented, &c. : 
Galoureau, 209. 

Plate -moulding, adapted to 

pipes and tuoes : 

Newton, 70. 

Fairbairn and Hetheringtou, 81. 

Hetherinirton. Dugdale, and 

Dugilale, 102. 
Maclaren.llS. 
Law and Inglis, 298. 

Pneumatic tubes. See Tubes 
for structural, &c. 

Polishing tubes. See Finishing, 
&c. 

Porcelaine. See Lining pipes 
with, &c. 

Printing rollers. SeealsoTuhes 

and pipes of copper, &c. : 

Green, 81. 

Moi^n and Jenkins, 67. 

Parkes, 68. 

Attwood, 77. 

Potts and Cockings, 09. 

Lacy, 122. 

EstiA-ant, 163. 

Barwell, 18t. 

Parkes, 190. 

Everitt, 192. 

Potts and Brough, 220. 

Parkes, 225. 

Parkes, 229. 

Laugh, 280. 

Brooman {Bemdbi)^ 882. 

Protecting, preserving tubes, 
&c. See also Lining and 
coating, &c. ; also Lining 
metal pipes, &c. : 

Magrath, 16. 

Foreman, 45. 

Smith, 61. 

Potts, 69. 

Everitt and Glydon, 80. 

McConnell, 89. 

Johnson, 116. 

Atkinson, 166. 

Harden, 206. 

Balston (Snider Junior), 270. 

McConnell, 275. 

De Wild6 (Schwarz), 280. 

Puddling tube or tool : 
Korshunoff, 880. 

Pump barrels : 

Grazebrook, 105. 
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Punching ingots : 

Parkes, 226. 
Thompson, 297. 
Thompson, S07. 
Thompson, 314. 
Thompson, 322. 
Beakin and Johnson, 337. 
Beakin and Johnson, 84B. 

Rails, tubular. See Tubes for 
structural, &c. 

Rivetting pipes, apparatus for. 
See also Seams, &c. : 
Emmet, 350. 

Roller dies and rollers. See 
Dies, rollers, &c. 

Rolling tubes and gun barrels. 
See Dies, rollers, &c. 

Rotating moulds. See also 

Casting pipes without cores : 

Shanks, 67. 

Newton {Adams) » 224. 

Horton, 884. 

Scrap. See Tubes and pipes 
made from. 

Scraping tubes. See Finishing, 
&c. 

Screw-threading pipes : 

Fuller and Davidson, 238. 

Poster, 328. 

Mountford and Worroll, 387. 

McNally, 388. 

Taylor, 341. 

Messenger, 344. 

Wolstenholme and Pendlebury, 

359. 
Wolstenholme and Pendlebury, 

378 
Chatwin, 379. 

Seams and joints of tubes ; pre- 
paring, closing, brazing, sol- 
dering, rivetting : 

Creed, 385 (Appendix). 

Ghabannes, 10. 

Phipson, 11. 

BiU,13. 

Cutler, 25. 

Hardy, 39. 

Bussell and Russell, 40. 

Thomas, 41. 

Foreman, 46. 

Brett, 48. 

Parkes, 68. 

Banister, 71. 



Seams and joints of tubes- 
con^. 

Walker, 83. 
Banister, 83. 
Gardiner, 86. 
R^mond, 111. 
McGaffin,123. 
Ghameroy, 130. 
Bechanet and Sisco, 187. 
Gedge (Blaneh^ort), 149. 
Herts ( Webster), 158. 
Bussell and Howell, 163. 
Mantz, 1S3. 
Parkes, 190. 
Walker, 198. 
Hill, 205. 
Bussell. 217. 
Oram, 219. 
Parkes, 226. 
Taylor. 241. 
Higginbottom, 242. 

Seamless tubes. See Tubular 
ingots, &c.; Machines and ap- 
paratus for drawing, rolling, 
elongating, &c. 

Shaving tubes and pipes. See 
Finishing, &c. 

Sheet metal tubes. See also 

Skelps, &c. ; also Seams, 

&c. : 

Ghabannes, 10. 
Hancock, 17. 
Breidenbach, 19. 
Cutler, 25. 
Thomas, 41. 
Foreman, 45. 
Burton, 73. 
Pressor, 74. 
Gardiner, 85. 
Johnson, 100. 
B^mond, 111. 
McGaffin, 123. 
Ghameroy, 130. 
Hatton, 156. 
Herts ( Webster), 168. 
Jsdoureau, 209. 
Luis, 210. 
Taylor, 241. 
Taylor, 254. 
Hutson, 257. 
Comer, 263. 
Beane, 366. 

Skelps. See Machines and 
apparatus for cutting, pre- 
paring, bending. Sec; also 
Machines and apparatus for 
welding, &c.; also Dies, 
rollers, &c. 



INDEX OF SUBJECT MATTER. 



405 



Slag. See Tubes and pipes 
made from. 

Sleepers ; tubular. See Tubes 
for structural, &c. 

Solder ; hard and soft : 

Banister, 83. 
Walker. 198. 

Steel tubes. See Machines and 
apparatus for drawing, &c. 
ingots; Machines and ap- 
paratus for welding, &c. ; 
Dies, rollers, &c. 

Straightening tubes, apparatus 
for: 

Selby, 42. 

Prosser, 43. 

Fox, 167. 

Russell, 195. 

Lauth, 239. 

Newey, 253. 

Deakin and Johnson, 348. 

Bakewell (Seaman), 361. 

Strengthening tubes and pipes : 
Wilson and Horwood, 204; 
Davey, 262. 
Monckton, 303. 
Leahy, 331. 

Supporting pipe cores : 

Stewart, 307. 
Gibb, 356. 

Taper and tapering tubes ; see 

also Dies, rollers, &c. : 

Osbom, 8. 

Osbom, 10. 

Church and Harlow, 34. 

Cutler and Bobinson, 57. 

Wmfleld and Ward, 61. 

Ritchie, 77. 

Hickman, 78. 

Deakin, 79. 

Selby, 93. 

Potts, 107. 

Reeves and Wells, 121. 

Childs, 129. 

Cutler, 156. 

Hamilton, 160. 

Potts, 186. 

Hanbury, 208. 

Comer, 263. 

Christoph, Hawksworth, and 

Hardmg,264. 
Russell and Brown, 271. 
Rose, 279. 

Hulse and Haines, 291. 
Thompson, 307. 



Taper and tapering tubes— 

cont^ 

Harding, 810. 
Mennons iLacroixu 312. 
Mennons (Lacroix), 322. 
Little, 375. 

Telescopes. See Tubes for, &c. 

Telegraph posts. See Tubes 
for. 

Telegraphy. See Tubes for. 

Testing tubes and pipes : 

Jones and Jones, 166. 
Hawthorn, 309. 

Thickening tubes : 
Russell, 108. 

Thickness pegs : 

Wight, 227. 

Tin tubes : 

Gedge {Blanchefort) , 149. 

Tinned, copper, lead, and other 

tubes and pipes. See also 

Lining, &c. : 

Wyatt, 3. 
Aiderson, 4. 
Ellis and Burr, 22. 
Newton, 50. 
Johnson (iSr6&ate), 196. 
Bennett, 261.. 
Shaw, 298, 

Tinning lead pipes in process. 
See Lining lead pipes. 

Tubes drawn and worked from 
discs : 

R^mond, 82. 
Parkes, 201. 
Parkes, 225. 

Tubes for boiler flues and shells. 
See Boiler tubes, &c. 

Tubes made from hoop-iron : 

Hickman and Hickman, 170. 
Potts and Key, 298. 

t 

Tiibes for nut blanks : 

Madeley,112. ^ ^^^ 

Bonneville (Dubuissan), 858. 

Tubes and pipes of copper, 
brass, and metallic alloys. 
See also Machines for draw- 
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ing, rolling, reducing, &c. ; 

Tubular ingots, &c. ; Dies, 

rollers, &c. : 

Msrtin, 1. 

Wyatt, 8. 

Phipson, 11. 

Green, M. 

Jones, 29. 

Green, 81. 

Boose and Richardson, 61. 

Cutler, 66. 

Banister, 71. 

Ohameroy, 76. 

Attwood, 77. 

Ritchie, 77. 

Hickman, 78. 

Green, 85. 

Muntz, 87. 

Weenis, 90. 

Seat on, 94. 

Potts and Cookings, 99. 

Keats, 101. 

Russell, 108. 

Estivant, 111. 

Selby, 115. 

Newman, 117. 

Lacy, 122. 

Stdriing, ISL 

Bechanct and Siflco, 187. 

"Wilkes, 168. 

Estivant, 163. 

Bahn, 184. 

Brooman, 185. 

Parkes, 190. 

Everitt, 192. 

Parkes and Parkes, 198. 

Brooman, 19i. 

Walker, 198. 

Brooman {lAebaut and Bgrot)^ 

203. 
Hanbury, 208. 
Parkes, 225. 
Parkes, 229. 
Lauth, 280. 
Pewtrell, 280. 
Crosland, 285. 
Layeissier6, 283. 
Atkins, 343. 
Muntz, 353. 
Muntz, 379. 

Tubes and pipes drawn and 
worked from ingots. See 
Machines and apparatus for 
drawing, rolling, elongating, 
&C.5 Tubular ingots, &c.; 
Dies, rollers, &c. 

Tubes and pipes for heating, 
cooling, &c. : 

SchwariE. 14i. 
Blef, 179. 
MviT, 194. 



Tubes and pipes otherwise than 
circular. See also Tubes for 
structural, &o. : 

York. 68. 
Deakin, 79. 
Prosser, 94. 
Madeley, 112. 
Reeves and WellB, 121. 
Bayliss, 157. 
Taylor, 241. 

Tubes and pipes made from 
scrap: 

Bonneville {Dubuisson), 358. 

Tubes and pipes made from 
slag: 

Smith, Bessemer, and Longsdon, 

124. 
Harrison, 321. 

Tubes and pipes rolled. See 
Dies, rollers, &c.; also Ma- 
chines and apparatus for 
welding, &c. 

Tubes and pipes of sheet metal. 
See Sheet metal, &c. ; Seams, 
• &c. 
Tubes for structural piu7>oses : 

Bill, 18. 

Harvey and Brown, 21. 
Poreman, 45. 
Brett, 48. 
Bessemer, 51. 
Church, 52. 
Pirou.69. 
Richardson, 173. 
Greavei, 177. 
Clark, 181. 
Sanderson, 183. 
Rammell, 216. 
Haggett, 219. 
Newton {Daelen), 227. 
Greaves, 252. 
Cowan, 267. 
Hughes, 273. 
Selby, 283. 
Rammell, 311. 
Hartley, 336. 
Deane, 356. 
Cotterill, 368. 
Cotterill, 373. 

Tubes for telescopes and in- 
struments : 

Martin,!. 

Newton {EhharO), %0* 

Tubes for telegraph posts: 

Hamilton, 166. 
Siemens, 214 
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Tubes for telegraphing : 

Potts and Cockings, 99. 

Tubes varying in thickness and 

diameter : 

Green, 81. 

B.and, 36. 

McConnell, 89. 

Selby, 93. 

Biussell and Brown^ 271. 

Selby, ^83. 

Harding, 310. 

Tubes and pipes, welded. See 
Welded and welding tubes ; 
also Machines and apparatus 
for welding, &c. 

Tubular beams and girders. See 
Tubes for structural, &c. 

Tubular ingots of iron, steel, 
copper and alloys; making, 
casting, forging, &c. See 
also Machines and apparatus 
for drawing, rolling, elon- 
gating, &c. ; also Dies, 
rollers, &c. 

Wilkinson, 2. 

Alderson, L 

Green, 24. 

Smedley, 28. 

Stocker, 29. 

Green, 31. 

Band, 36. 

Boose and Blobardson, 61. 

York, 63. 

Cutler, 66. 

Ohameroy, 76. 

Bitchie, 77. 

Muntz, 87. 

Prosser, 94u 

Seaton, 94. 

Potts and Cookings, 99. 

Brooman, 100. 

Keats, 101. 

Bussell,a08. 

StirUng, 115. 

Selby, 115. 

Newman, 117. 

Stirling, 131. 

Iliflfe, 135. 

Wharton, 141. 

Stirling, 146. 

Wilkes, 147. 

Wilkes, 153. 

Brooman, 155. 

Speed and Bailey, 169. 

Balph and Balpn, 182. 

Brooman, 185. 

Parkes, 190. 

Brooman, 194. 



Tubular ingots of iron, &c.-- 
cont. 

Parkes, 201. 

Parkes, 225. 

Parkes, 229. 

De Boussois, 240. 

Christoph, Hawksworth. and 

Harding, 264. 
Bourne, 265. 
FewtreU,280. 
Laveissier^, 288. 
Thompson, 296. 
Thompson, 297. 
Newton, {Hamon), 300. 
Thompson, 307. 
Thompson, 314. 
Thompson, 322. 
Bamsley, 324. 
Brown, 326. 

Deakin and Johnson, 337. 
Tipper, 342. 

Deakin and Johnson, 348. 
Muntz, 353. 
Smnner, 357. 

Deakin and Johnson, 362. 
Gibson and Ellis. 865. 
Newton (Brooks), 376. 
Muntz, 379. 

Tubular wheel spokes : 
McConnell, 89. 

Tubes for umbrellas. See Um- 
brella tubes. 

Twisting and twisted tubes, 
barrels, &ci and apparatus 
for: 

Whitehouse, 46. 

Beasley, 88. 

Burr, 92. 

Bolton and Bolton, 118. 

Pearson, 131. 

Newton, 148. 

Potts, 154. 

Bayliss, 157. 

Geyelin, 233. 

Clark {Forbes and Challeton), 

Miller, 244. 

Grice, 256. 

Bourne, 265. 

Grice, 278. 

Burt, 332. 

Bakewell {SecMum), 861. 

Tubes and pipes of zinc. See 
Zinc pipes, &c. 

Umbrella tubes : 

Fox, 167. 

Potts, 186. 

Fox, 231. 

Newey, 253. 

Spencer and Cook, 255. 

Holland, 878. 
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Uniting fractured metal pipes : 

Davies iBeceveur), 152. 

Waterspouts, gutters, .pipes ; 

HobsoD, Sylvester and Moor- 
house, 5. 

Ma^th, 15. 

(Jardiner, 86. 

Greaves, 177. 

Haseltine {Valentine and Bu 
doiU),SM. 

Welded and welding tubes : 

Bentham, 3. 

Osbom, 8. 

Osbom, 10. 

Russell, 13. 

Whitehousc, 16. 

Boyl, 20. 

Harvey and Brown, 21. 

Bussefl, 22. 

Prosser, 27. 

Cutler, 33. 

Russell and Whitehouse, 34. 

Prosser and Cutler, 37. 

Roose, 38. 

Hardy, 39. 

Russell and Russell, 40. 

Selby, 42. 

Royle, 43. 

Prosser, 43. 

Whitehouse, 46. 

Hardy, 47. 

Russell, 49. 

Church, 52. 

Roose 54. 

Cutler and Robinson, 67. 

Deakin, 79. 

Walker, 83. • 

Beasley, 88. 

McConnell, 89. 

Burr, 92. 

Roose, 96. 

Madeley, 112. 

Childs, 129. 

Wharton, 141. 

Pritchard, 146. 

Cutler, 156. 



Welded and welding tubes — 
cont, 

Russell and Howell, 163. 

Russell and Howell, 169. 

Russell, 179. 

Muntz,183. 

Russell, 195. 

Stocker, 198. 

Peters, 213. 

Dixon and Pisher, 213. 

Russell, 217. 

Lea, 236. 

Barnsley, 242. 

Banisley.24S. 

Hughes {Keeseler), 262. 

Jesson, Batson, Moore, and 

Roberts, 272. * 
Rose, 279. 
Selby, 283. 
Dixon, 285. 
Loncs, 317. 
Hughes, 347. 
Plant, 370. 
Rendel, 374. 

Wire coiled on pipes. Sec Tubes 
and pipes of coiled bands, 
&c. 



mandrils and 



Withdrawing 

core bars : 

Stewart, 65. 
Cutler, 66. 
Beasl^, 88. 
Dumery, 95. 
Brooman, 143. 
Stewart, 170. 
Macfarlane, 174. 

Worms for stills ; tubular : 
Davis, 110. 

Zinc pipes and tubes : 

Hobson, Sylvester, and Moor- 
house, 5. 
Weems, 269. 



ERRATA. 



» 



» 



** 



Page 263, line 5, for " Betwen " read " Between. 
277, „ 2, /or "castings "reoki" casting. 
277, „ 21, omit the word " the ." 
279,' last line, for " again and " read " and again. 
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